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YAZI KURULU'NDAN

ODTU Mimarlik Fakiiltesi Dergisinin Haziran 2024 41(1) Sayisini sizlerle
paylasmaktan 6tiirti mutluyuz.

Derginin bu sayisinda; 16 yazar tarafindan 9 yazi sunulmaktadir. Bu
yazilarin alt1 tanesi Ingilizce, ¢ tanesi ise Tiirkge olarak hazirlanmistir.
Bu sayimizda ayrica bir de Gortis Yazisi'na yer veriyoruz. Bu yazida Fritz
Janeba tarafindan olusturulmus bir tasarim egitimi yonteminin ODTU
Mimarlik Fakiiltesi'ndeki uygulamasi ele alinmaktadir.

Biitlin yazarlara akademik {iretime yapmis olduklar1 katkilar1 nedeniyle
tesekkiir ederiz.

EDITORIAL

We are happy to present the June 2024 41(1) issue of the METU Journal of
the Faculty of Architecture.

In this issue; 9 articles are presented by 16 authors. Six of these articles
were prepared in English and three in Turkish. More to that, we present a
Viewpoint which discusses the application of Fritz Janeba’s design teaching
at METU Faculty of Architecture.

We thank all authors for their contributions to academic production.
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Anahtar Sozciikler: Istanbul; rayli toplu
tagima; istasyon yerleri; rayl toplu tasima
yolcu degerleri.

1. Bu kilometre artisinin neredeyse yarisi
Avrupa’dan gelmistir (UITP, 2023, 3).

2.193071arda yaklasik 900"iin iizerinde
kentte tramvay faal olarak islemekte idi. II.
Biiyiik Savas sonrasindaki refah donemi

ve (popiiler) otomobil ¢agimin agilisiyla
tramvay1 olan kentlerin sayis1 1990'a kadar
olan déonemde 300’e inmistir. (Bu azalig
trendine Tiirkiye'den Istanbul ve [zmir'i de
katabiliriz.) 199071ar sonrasindaki canlanma
déneminde giiniimiizde say1 400’e ¢ikmustir
(UITP, 2023, 2).

3. Bkz. Lynch (1960). Eserin, Kent Imgesi

baghig altinda Tiirkge cevirisi de mevcuttur.

* Istanbul Planning Agency (IPA), Istanbul,
TURKIYE.
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BUYUYEN RAYLI TOPLU TASIMA SISTEM AGINDA
HATLAR VE ISTASYONLAR: ISTANBUL ORNEGI

Bugra GOKCE*

GIRiS

Diinyada kent ici rayli toplu tasima sistem yatirimlar1 giderek artis
gostermektedir (Newman ve Kenworthy, 2015, 33-76). 1960 ile 1980
arasinda diinyada 32 yeni metro sistemi hayata gecerken, 1980 ile 2000
arasinda bu say1 51’e, 2000 ile 2017 arasinda 75’e ¢ikmistir (UITP, 2018,

4). 2016 ile 2021 yillar1 arasinda ise diinyadaki hafif rayl ve tramvay hat
uzunlugunda da 1.340 km artis olmustur (1); her ne kadar hafif rayh
sistemler (tramvay) 19301ardaki (2) zirvesinin ¢ok gerisinde olsa da,
glintimiizdeki artislar kayda deger ve gelecek vadetmektedir (UITP,

2023, 2-4). Rayli sistemler, lastik tekerlekli sistemlerden yolu, araglari,
teknolojileri, erisim noktalari (istasyon ve duraklar) yani sira topolojisi
olmak iizere bir¢ok 6zellikte ayrilmaktadir (Vuchic, 2007, 45-90). Ancak bir
ozelligi var ki tiim bakis agimizi tamamlayan bir etki yapmaktadir: Rayli
sistem hatt1 ve istasyonlar: kalicidir. Ciinkii rayli sistemler insa edildiginde
yakin gevreleri i¢in kalic1 erisebilirlik saglar (Mulley vd., 2021, 125). Kalic1
olmasi nedeniyle, Kevin Lynch’e dykiinerek, rayl sistem istasyonunun
yakin gevresi icin diigiim (node) ve isaret (landmark) imgelerine doniisme
potansiyelini tasidigini rahatlikla ileri siirebiliriz (3).

Rayl: sistemler {izerine yapilan ¢alismalarda da bir istasyonun, rayli sistem
aginda/hattinda diigim (node) oldugu, yakin gevresinde ise yer (place)
oldugu islenmektedir (Bertolini ve Spit, 1998; Bertolini, 2008). Tiirkiye'de
yapilan ¢alismalarda rayli sistemlerin yer 6zelliklerini (istasyon gevresi
tasarimi) ya da diger tiirlerle aktarma olanaklarini1 konu edinen ¢alismalar
bulunmaktadir. Ornegin Ankara 6zelinde, yer 6zelliklerine karsilik yolcu
sayisini ya hatlar biitiiniinde ya da kisith sayida istasyon 6zelinde konu
edinmistir (Ozgiir-Cevher, 2014)( Ozgiir-Cevher vd., 2021). Senbil vd.
(2020) ise tersine odaklanarak, istasyonlarmn mahallere olan niifus etkisine
bakmistir. Ancak Istanbul’da oldugu gibi istikrarla biiyiiyen/genisleyen
rayli sistem aglarmin zaman i¢indeki gelisimi sonucunda sistemdeki

tiim istasyonlarin diigiim 6zelliklerine bagh olarak yolcu sayisindaki
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4. Prof. Dr. Robert Cervero’nun dahil oldugu
kimi ¢aligmalari bu konuda aydinlaticidir:
Cervero ve Kockelman, 1997; Cervero

vd., 2009. 1997 yilindaki ¢alismada yer
ozelliklerini daha fazla vurgulayan 3D
(Yogunluk/Density, Tasarim/Design, Cesitlilik/
Diversity) islenmistir. Sonraki ¢alismada ise
menzil erisebirligi (destination accessibility)

ve istasyona olan mesafe (distance to station)
kriterlerini ekleyerek 3D, 5D"ye cikarilmustir.

5. 1960 6ncesi rayli sistemler i¢in bakiniz
Tekeli (2009).

6. Bu calismada yolcu tabani, rayl sistem
istasyonunu hem ¢ikis noktasi hem de varig
noktas1 olarak kullanabilecek yolcularin
biitiinii olarak gortilmektedir.

7. Ornegin, Ankara’da 2014 yilinda hizmete
giren, Dumlupinar Bulvari (Eskisehir

Yolu) altindan ¢alisan Koru Metrosu (M2
hatt1) Tarim Bakanligi-Danistay istasyonu,
2019 yilinda Ankara Sehir Hastanesi

acilana kadar cok diisiik seviyelerde yolcu
tagtmugtir. Ayni hattin Umitkdy istasyonunda
ise farkli bir durum meydana gelmistir.
Daha 6nce bu istasyonu ara durak olarak
kullanan otobiis hatlari besleme hatlarina
doniistiiriilmesi sonrasinda yolcu sayilar:
artmistir. istanbul’daki en tipik 6rneklerden
birisi ise M1 hatt1 {izerindeki Kocatepe
istasyonudur. Istasyonun yam baginda

ama ¢ikis1 olmadigi AVM acildiktan hemen
sonra istasyonun yolcu say1s1 artmamigtir.
NE zaman ki AVM'ye yeni bir ¢ikis agilmig
sonrasinda ancak yolcu sayisinda biiyiik artis
gorilmiistir.

BUGRA GOKCE

degisimi konu edinen ¢alisma bulunmamaktadir. Biiyiiyen ve gelisen
rayli sistem aglarinda, aga eklenen her bir istasyonun (diigtimiin) aga
katkis1 s6z konusudur. Ancak bu katkinin istasyonun baglamina (diigtim
ve yer Ozellikleri) gore degisebilecegi de agiktir. Mevcut ¢alismada on yila
yayilan panel veri araciligiyla yer 6zelliklerinin kontrol edilerek diigiim
0zelliklerinin de 6ne ¢ikarilmasi soz konusudur. Bir rayli sistem hattinin
bir bagka hat ile ortak d{igiim noktas: olusturmas: (transfer istasyonu), iki
hattin da yolcu sayilarini artiracaktir. En azindan bir bagka hat ile ortak
istasyonu olmayan tek bir hatta eklenen istasyondan, ceteris paribus, daha
fazla yolcu sayisini gekecegi ileri siirebilir. Buradaki temel nokta, giderek
metropoliten alanin farkli alanlarina dogru biiyiiyen rayli sistem aginin
her bir istasyon noktasina etkisinin farkl: olacagi, bu etkilerin istasyon
noktasinin agdaki konumu yani sira yakin ¢evre 6zellikleriyle (arazi
kullanimi, niifus yapisi, sosyo-ekonomik durum, otomobil sahipligi vb.)
iligkili oldugudur (Zhao vd., 2013). Dolayisiyla belirli bir zamanda her bir
istasyonun (diigiimiin) kendi baglami (yer ve diigiim 6zellikleri) yolcu
sayisinin da temel belirleyicisidir.

Ancak karsimizda yer 6zelliklerinin degisiminden daha hizli biiyiiyen

ve genisleyen toplu tasima ag1 varsa durum biraz farklidir. Biiyiiyen ve
genisleyen bir agda diigiim noktas: olarak mevcut bir istasyonun menzil
erisebilirliginin (4) (destination accessibility) degisimiyle (artistyla) yolculuk
sayilar1 da degisecektir (artacaktir). Dolayisiyla iki yil gibi siireleri dikkate
alarak arazi kullanim degisiminin gorece ayni oldugunu kabul ettigimiz
yillar arasinda mevcut istasyonlarin yolculuk sayilarindaki artisin varis
noktasi erigebilirligi (diigiim 6zelligi) ile yakindan iligkili oldugunu ileri
siirebiliriz. Bu temel beklenti iizerine bu galismada Istanbul metropoliten
alaninin son on yilda hizla biiyiiyen ve genisleyen rayl sistem agindaki
diigiim noktas: 6zelliklerinin etkisini ortaya koymaya calisacagiz.

Calismada oncelikle Istanbul rayli toplu tasima sisteminin tarihsel
gelisimini son otuz yila odaklanarak inceleyecegiz (5). Goriilecektir ki
Istanbul’da kentsel doniisiimden daha kapsaml ve istikrarh bir sekilde
kentsel ulasim doniisiimii yasanmaktadir. Lastik tekerlekli toplu tasima
giderek yerini rayli toplu tasimaya birakmaktadir. Artan otomobillesme
ve otomobil kullanimi yani sira karayolu uzunlugunun diisiik olmasi
nedeniyle normalden daha fazla yasanmakta olan trafik sikisiklig:
sonucunda olusan toplu ulasim talebi ana arterler boyunca rayl sistemler
(ve metrobiis) yolcu tabanin biiyiitmektedir. Otobiis ve minibiis
sistemindeki kisi basina yolcu kilometreleri giderek azalmakta, bir ya da
birden fazla noktada rayli toplu tasimayla yolcu aligverisi yaparak yolcu
aktarma/besleme gibi son kilometre islevleri giderek artmaktadir (Dong
vd., 2022). Her ne kadar arzu edilen bu olsa da sistem biitiiniinde bir ana
plan ile yolcu tabaninin pekistirilmesinin ihtiyaci da giderek artmaktadir.

Bir istasyonun “yolcu tabani biiylime” siirecinde birgok etmen mevcuttur
(6). Istasyonun diigiim 6zelliklerine bagh olarak rayli toplu tagima
hattinda/aginda meydana gelen gelismeler ile lastik tekerlekli sistemdeki
yeni diizenlemelerin yani sira yani toplu tasima sistemi disinda, yeni
arazi kullanim kararlar1 (plan degisiklikleri), otomobillesme, otomobil
kullanimi, yakit ve otopark maliyetlerindeki degisim gibi 6geler bir
istasyonun yolcu tabanina énemli 6l¢iide etki etmektedir (7). Ancak takdir
edilecektir ki yolcu tabani biiyiitme stirecinin asil 6gesi rayl sistem ag1
tizerinden erisilebilen noktalardir. Giderek biiyiiyen rayli sistemin zaman
igindeki degisiminde kimi kritik asamalar vardir ki erisebilirlik 6nemli
sigramalar gosterir, sistemin metabolik yapis1 degisir, sistem farkl bir



BUYUYEN RAYLI TOPLU TASIMA SISTEM AGINDA HATLAR VE

METU JFA 2024 /1 3

ISTASYONLAR: iISTANBUL ORNEGI

8.2013, 2015, 2017, 2019 ve (pandemi
doénemini atlayarak) 2022 yillari.

9. Kimi drnekler verilebilir. Yenikap1
Istasyonu muhtemelen en tipik ornektir.
2013 yilinda sadece Marmaray istasyonu
olarak calismakta iken 2015 yilinda hem

M1 hatlarina hem de M2 hattina transfer
imkaninin ortaya ¢ikmas ile istasyonun
yolcu sayis1 2013 yilina nazaran 2015 yilinda
13,7 kat artig gostermistir. M3 ve M7 metro
hatlarmin kesisiminde transfer istasyonu
olarak da hizmet veren Mahmutbey
Istasyonu ise bir diger drnektir. 2013
yilindan bu yana hizmet veren M3 hattinin
ara istasyonu olan Mahmutbey Istasyonu,
2020 yilinda hizmete alman M7 hattinin

ise batidaki son istasyonudur. M7'nin de
hizmete girmesi ile daha 6nceki yolcu sayist
2019 yili ile 2022 yillar arasinda 5,5 katina
¢ikmistir. Bu istasyonlardaki yolculuk
artislarinin yer 6zelliklerini de icerdigi ya
da lastik tekerlekli toplu tasimadan ya da
Ozel arag yolculuklarindan 6nemli dlciide
yolculuk aldiklar1 da diisiiniilebilir. Burada
bizim aradigimiz temel nokta agin biiyiimesi
sonucu erigebilirligin iyilesmesi ve bunun
rayli toplu tagima yolculuklarinda artig
olarak yansimasidir.

fazda islemeye baglar. Bu nedenle ikinci béliimde Istanbul’daki rayl toplu
tasima sisteminin tarihsel gelisimine odaklanacagiz. 19901arda sade bir
hattan olusan rayl toplu tagima sistemi, giiniimiizde Istanbul niifusunun
yarisindan fazlasina makul erisim mesafesi iginde hizli, rahat, konforlu
yolculuk olanagi sunabilecek diizeye erismistir. Bunun daha ileriye
gotiiriilebilmesine yonelik calismalarda istasyonlarin zaman igindeki yolcu
sayilarindaki degisimin ag yapisi i¢inde ele alinmasinin faydali olacagi
agiktir.

Calismada kullandigimiz veri, 2013 ile 2022 yillar1 arasindaki yaklasik

on yillik siirede, iki yillik araliklarla (8), istasyonlara ait giinliik yolcu
sayilar1 kapsamaktadir. Calismanin veri kisminda hatlar ve istasyonlar
6zelinde betimleyici istatistikler sunulacaktir. Yaz (Temmuz ikinci hafta)
ve kis (Aralik ikinci hafta) sezonlarinda yedi giine iligkin (haftalik) yolcu
sayilari, yillik ortalamaya yakin yolcu sayist degerlerini tiretmektedir.
[stanbul'un rayl toplu tasimasinda son on yil énemlidir. 2013 ile 2022
yillar1 arasinda rayl toplu tasima sisteminde 6nemli degisiklikler
olmustur. Marmaray, 29 Ekim 2013'de Bogaz gecisini de iceren kisa bir
kesitte hizmete girmesi sonrasinda 12 Mart 2019°da Anadolu ve Avrupa
yakalarindaki istasyonlariyla (toplam 43 istasyon) hizmete girmistir. 2015
yilinda Yenikapi'da M1, M2 ve Marmaray hatlar ortak istasyon yapmuisgtir.
Yenikap1 istasyonu, Tiirkiye’de yer altindan ¢alisan ti¢ hattin bir araya
gelerek transfer istasyonu oldugu ilk 6rnektir. Bu arada da M4 hatti
uzamis, M5, M7 ve M8 hatlar1 hizmete girmis, yeni transfer istasyonlar1
ortaya ¢ikmustir.

Analiz kisminda 6ncelikle ardisik iki gozlem yilinda mevcut olan
istasyonlarin yolcu sayisindaki degisimler ile istasyonlarin digtim
ozellikleri arasinda iliski kurulmaya ¢alisilacaktir. Toplu tasima hatlarinin
giderek birbiriyle eklemlenmesi sonucunda goriilecektir ki yolculuklarin
da yapisinda degisiklikler olmaktadir. Toplu tasima sistemi biiyiiyiip
genisledik¢e mevcut hatlarda meydana gelen degisiklikler cesitlilik
gosterebilmektedir. Analiz kisminda bu degisiklikleri olas1 nedenleriyle
birlikte agiklamaya calisacagiz. Ornegin, daha 6nce daha uzun giizergah
takip eden yolculuklar, daha kisa baglanti sunan hatta kayabilmektedir.
Ya da daha 6nce mevcut olmayan bir baglantinin ¢ikisi bir bagka hattin
tlim istasyonlarina olumlu etki edebilmektedir. Birinci durum yerine
koyma (substitution), ikinci durum ise tamamlayuici (complementary)
Ozellikler tasimaktadir. Bunun igin genel olarak yakin ¢evre niifusunun
ve arazi kullaniminin degismedigi istasyonlarin esas alinmasina dikkat
edilmistir (9). Yeni hat ya da istasyonlarin agilis tarihlerini dikkate alarak
karsilastirmalar da yapilacaktir. Burada rayl sistem arasindaki farkliliklar
da dikkate almak gerekmektedir. Banliyd, metro ve hafif rayli toplu
tasima sistemleri arasinda kapasite ve isletme agisindan bir¢ok farkliliklar
mevcuttur. Bu nedenle karsilastirmalar yapilirken bu farkliliklar: da goz
oniinde bulunduracagiz. Analiz kismini 2013 ile 2022 yillar1 arasindaki
istasyon bazl yolcu verisini kullanarak regresyon modeli (bes zaman
noktasina ait panel veri rastgele etkiler analizi) araciligiyla hat ve istasyon
ozelliklerindeki degisimin etkilerini yakalamaya ¢alisacagiz. Sonuglar

ve Oneriler kisminda analizlerden elde edilen bulgular {izerine politika
Onerileri ile ¢alismay1 sonlandiracagiz.

ISTANBUL RAYLI TOPLU TASIMA SiSTEMI

Istanbul’un rayli sistemlerle tanisiklig1 19. ylizyila kadar geri gitmektedir
(Tekeli, 2009). Ancak eskiyen teknolojileri sonucu yavas olmalarmin yani



4 METU JFA 2024/1

10. Tekeli (2009)"un giris kism1 bu konuyu
Tekeli'nin kigisel tarihi ile iglemektedir.

11. 13.06.1992 Aksaray-Beyazit, 10.07.1992
Beyazit-Sirkeci, 29.12.1992 Aksaray-Topkapr.

BUGRA GOKCE

sira daha hizli seyreden lastik tekerlekli motorlu arag (otomobil) trafigine
yol hakki (right-of-way) saglamak amaciyla rayli sistemler (tramvay
hatlar1) 1950lerden sonra yavas yavas hizmetten kaldirilarak yerini lastik
tekerlekli sisteme (otobiis, minibiis, dolmus) birakmistir (Tekeli, 2009, 50-
62). Anadolu ve Avrupa yakalarinda Marmara denizine paralel ¢alisan
banliy6 hatlarinm saymazsak 1970'ler sonrasi Istanbul un toplu tagima
sistemi tamamuyla lastik tekerlekli sisteme dayaniyordu. Daha ¢ok kisa
mesafelerde baglanti saglayan dolmus ile genelinde gecekondu alanlarina
hizmet veren minibiis, IETT ve halk otobiisii isletmecileri tarafindan
saglanan konvansiyonel otobiis toplu tasimasinin kimi mahallerde
tamamlayicisi, kimi mahallerde ise sadece tek toplu tasima araciydu.

19301ardan giiniimiize Istanbul il sinirlari iginde toplu tagima hizmeti
sunan IETT, biiyiiksehir belediyesi érgiitlenmesinden gok daha énce
(bir diizineden fazla birbirinden bagimsiz belediyenin orgiitlendigi)
metropoliten alanin biitiiniinde hizmet sunacak sekilde kurumsal kapasite
gelistirmistir. 19807lerdeki biiyiiksehir diizenlemeleri sonucunda ortaya
c¢ikan biiyiiksehir belediyesi orgiitlenmesi 6l¢ek ekonomilerine sahip
altyapiya —ulastirma altyapisi da bunlardan birisidir— ait yatirim

ve yOnetim iglerini metropoliten alan biitiiniinde tek bir ¢at1 altinda
toplamusgtir. Biiyiiksehir belediyesinin yiiksek maliyetli rayl sistem
yatirimlarini giindeme alabilecek mali giice kavusmasiyla, toplu ulagim
yatirimlarindaki se¢im rayl sistem yatirimlarina yonelmistir (10).

Istanbul'da ilk olarak, (Yenikapi-Atatiirk Havalimani arasinda hizmet
veren) M1 metro hattinin Aksaray-Kartaltepe (Kocatepe) arasindaki kesimi
hizmete girmistir. Giiniimiizde Kabatas-Bagcilar arasinda hizmet veren T1
tramvayz1 ise Tarihi Yarimada’da kisa bir kesitte hayata ge¢mistir. Dikkat
edilecegi lizere her bir hat tamamlanan kesimleri itibariyle hizmete girmis,
kalan kismi tamamlandik¢a peyderpey hizmete girmistir. Giintimiizde
Resim 1'de verildigi iizere (yeniden hayata gecen) modern rayli sistemler
Istanbul’un bircok kosesine uzanmaktadir:

Istanbul’un ilk metro hatt1 olan M1 hatt1 (Acilis: 03.09.1989) zaman
igerisinde Atatiirk Havalimanina kadar uzamistir (20.12.2002). Otogar
istasyonundan sonra hattin ikiye ayrilarak Kirazli'ya kadar olan kesim M1B
hatt1 olarak hizmete girmistir (14.06.2013); mevcut havalimanina kadar
olan hat ise M1A ismini almistir. Giiniimiizde M1A hatti, 2007 yilindan
sonra oncelikle D100 karayolunun Avrupa kesiminde hayata gegirilen
hizli otobiis toplu tasima hatt1 (metrobiis) ile en fazla transfer noktasina
sahip rayl sistem hatt1 olarak kargimiza ¢tkmaktadir. Ik doneminde
sadece Tarihi Yarimada i¢inde kalan T1 tramvay hatt1 1992 yilinda Sirkeci
ile Topkap1 arasinda yolcu tasimaya baslamistir (11). T1 hatt1, 1996 yilinda
surlarin disina gikarak Zeytinburnu’'na erigmistir. Istanbul’'un kuzey
yoniine olan ve Istanbul (Tarihi Yarimada) ile Beyoglu'nu, sonrasinda
Biiyiikdere Caddesi'nin {izerinden gectigi glizergahi takip ederek daha
kuzeydeki kesimlere erisim saglayan M2 metro hatti, 2000 yilinda Taksim -
4. Levent arasinda hizmete girmistir.

M2 hatti, 2009 yilinda kuzey ve giiney ug noktalarindan uzayarak Atatiirk
Oto Sanayi (kuzey) ile Sishane (giiney) arasinda hizmete vermeye
baglamustir. 2011 yilinda kuzeydeki hedef noktasi olan Haciosman
istasyonuna kadar uzamigtir. Tarihi Yarimada'ya uzama ise 2014 yilinda
tamamlanmigtir. Boylece M2 hatti, merkezi is alaninin 19. yiizyildan
giiniimiize kadar olan gelisiminin gilizergahini takip ederek, geleneksel
merkez ile modern merkezi birbirine baglamaktadir. M1, T1 ve M2
hatlarinin tarihi merkez ve yeni merkez icinde kalan kesimleri, giin igindeki
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Resim 1. 2023 yili {stanbul rayl sistemler ag
haritas1 (Kaynak: Yazar).

zirve saatlerinin temel bileseni olan ev-is ve ev-okul yolculuklar: disinda,
giin i¢ine dagilmis rekreasyon ve is takibi amacli yolculuklara, hafta igi ve
hafta sonu farkl faaliyetlere hizmet vermektedir. Bu nedenle s6z konusu
ii¢ hattin merkezi alanlar i¢inde kalan kesimleri yolcu/yolculuk gesitliligi
agisindan diger hatlara gore zenginlik gostermektedir.

M2 hattinin Biiyiikdere Caddesi tizerinde iki adet kisa baglantis1 s6z
konusudur. Birincisi Seyrantepe depo alani yakinindaki stadyuma erisim
saglayan Seyrantepe istasyonudur; ikincisi ise 19 Nisan 2015 tarihinde
hizmete giren Levent-Bogazigi Universitesi arasindaki M6 hattidir. M2
hatt1 Bogaza paralel giizergahi takip etmesi nedeniyle diisiik kottaki Bogaz
kiyisiyla ti¢ yerde baglant: kurmaktadir. Birincisi, (Sishane istasyonu
ylirtime mesafesinde) Beyoglu'ndan Karakdy’e baglanan diinyanin ilk
yeralti trenlerinden (1875) Tiinel (F2); ikincisi, 2006 yilindan bu yana
Taksim istasyonundan Kabatag'a baglant1 saglayan Taksim-Kabatas
fiinikiileri (F1); igiinciisii ise M2-M6 devaminda Bogazici Universitesi

ile Asiyan arasindaki fiinikiiler (F4; Acilis: 28 Ekim 2022) olarak hizmet
vermektedir. M2 hattina Seyrantepe istasyonu tizerinden baglanan F3
fuinikiileri ise Seyrantepe istasyonunu bat1 yoniiyle bulusturmustur.

2006 yilinda hizmete giren T2 hattiyla T1 hattinin son durag:
Zeytinburnu'ndan Bagcilar'a kadar uzanan kesim, rayl sistemi Avrupa
yakasinin i¢ kesimlerine kadar uzatmustir. T2 hattinin arag ve istasyon
altyapisinin yeniden diizenlenmesi ile her iki hattin birlesmesi 3 Subat

2011 tarihinde gergekleserek giintimiize kadar hizmet vermekte olan 19,3
km’lik tramvay hattini ortaya ¢ikmistir. Tarihi Yarimada i¢indeki kesiminde
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yayalastirilmig alanin iginden de gegen tramvay hatti, Bogaz denizyolu
tasimaciligini da 6nemli 6l¢lide desteklemektedir. (Kadikoy sahili ile

Moda arasinda 2003’den bu yana dairesel hat tizerinde hizmet vermekte
olan T3 tramvay1, nostaljik tramvay ve son kilometre baglant1 hatt1

olarak calismaktadir. Bu nedenle mevcut yazida rayh sistem ag1 disinda
birakilmugtir.) Istanbul’un Avrupa yakasindaki T4 tramvay hatti da M2

gibi kuzey yonelimli bir hattir. Ik olarak Edirnekapi Sehitligi ile Mescid-i
Selam arasinda 2007 yilinda hizmete giren hat, Edirnekap1 sonrasinda 2009
yilinda D-100 karayolunu iistten gegip, Tarihi Yarimada surlar: takip ederek
Topkap1 Park i¢ine kadar uzamustir.

Anadolu yakasindaki ilk hat ise Kadikdy’den baslayarak Actbadem
istasyonu ile birlikte D100 karayolunu takip eden M4 hattidir. D100
karayolunun Avrupa yakasindaki kesimindeki toplu tagsima tiirii metrobiis
iken Anadolu yakasindaki toplu tagima tiirti metro hattidir. Avrupa
yakasinda lastik tekerlekli metrobiisiin olmasinin bir nedeni Halig
topografyasindaki istikrarsizliktir.

Kadikdy ¢ikish M4 hattinin diger ucu kademeli olarak doguya dogru
ilerlemistir. 17 Agustos 2011 tarihinde Kadikdy-Kartal arasinda hizmet
vermeye baslayan M4 hatti, 10 Ekim 2016 tarihinde Kartaltepe’ye, 2 Ekim
2022 tarihinde ise D100 karayolu giizergahindan ayrilarak Sabiha Gokgen
Havalimanina erismistir. M4 hattinin rayli sistem ile ilk transfer noktasi,
29 Ekim 2013’de Marmaray’in Bogaz gecisinin hizmete girmesi ile ayn1
zamanda Ayrilik Cesmesi istasyonuyla hizmete girmistir. Marmaray’in
12 Mart 2019 tarihinde Gebze-Halkal1 arasinda hizmete girmesiyle bu
transfer istasyonunun énemi daha da artmustir. 2 Ekim 2022’de Sabiha
Gokgen Havalimanina kadar uzayan M4 hatti rayl sistem aginda ayricalikli
konuma ytikselmistir.

2023 itibariyle Kirazli-Kayagehir arasinda hizmet veren M3 hatti, 14
Haziran 2013 tarihinde raylh sistem agina eklemlenerek Avrupa yakasinda
kuzey baglantisi saglayan tigiincii hat olarak hizmete girmistir. Giineyde
M1B hattinin sonlandig1 Kirazh istasyonundan baglayarak Bagaksehir
Metrokent istasyonunda sonlanan hattin sehir hastanesini de kapsayan
Kayagehir uzantis1 8 Nisan 2023 tarihinde isletmeye girmistir. Uskiidar
sahilinde ilk duragim yapan M5 hatti, Anadolu yakasinda dogu yoniine
uzanan ficiincii hat olarak karsimiza ¢ikmaktadir. Uskiidar, Umraniye,
Cekmekdy ve Sultanbeyli ilgelerini baglayacak hattin Yamanevler'e kadar
olan etab1 15 Aralik 2017, Cekmekdy’e kadar olan etabr ise 21 Ekim 2018
tarihinde hizmete girmistir.

Avrupa yakasinda metrobiis, Marmaray, M1 ve T1 sonrasindaki besinci
dogu-bati yonelimli toplu tasima hatt: olan M7 hatt1 ise E-80 TEM

otoyolu giineyinde kalan kentsel alanlara hizmet vermektedir. 28 Ekim
2020 tarihinde Mecidiyekdy-Mahmutbey arasinda hizmete giren hat,
pandemi donemi sonrasinda 2 Ocak 2023’de Fulya ve Yildiz istasyonlariyla
Bogaz kiyisina dogru uzamistir. M7, gelecekteki Besiktas ve Kabatas
istasyonlariyla Beyoglu yakasindan Bogaz kiyisina aktarmasiz erisim
saglayan ilk metro hatt1 olacaktir.

Anadolu yakasinda bati-dogu yonelimli {i¢ hattan sonra ilk giiney-kuzey
baglantis1 Bostanci ile Parseller arasindaki M8 metro hattidir. 06 Ocak 2023
tarihinde hizmete giren M8 hatti, bati-dogu yonelimli {i¢ hat (Marmaray,
M4, M5) ile transfer yapabilmektedir. Halihazirda Kirazli ile Kayasehir
Merkez arasinda hizmet veren M3 ile Bahariye-Olimpiyat arasinda hizmet
veren M9 hatlarinin giineye dogru uzanan kesimlerinin tamamlanmasiyla
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12. BB Belbim ve Ulagim Dairesi Yolcu
istatistikleri 2013: 08-14 Temmuz, 09-15
Aralik; 2015: 13-19 Temmuz, 14-20 Aralik;
2017: 10-16 Temmuz, 11-17 Aralik; 2019:
08-14 Temmuz, 09-15 Aralik; 2022: 11-17
Temmuz, 12-18 Aralik

Avrupa yakasinda Marmara kiyisindan (Bakirkoy ile Atakdy) i¢ kesimlere
gliney-kuzey baglantilar1 da tamamlanmis olacaktir. M10 metro hatti,
Sabiha Gok¢en Havalimaninda sonlanan M4 hatti ile Pendik merkezi
baglayacak bir baglanti hatt1 olarak da goriilebilir. M4’tin D100 altindan
Icmeler’e kadar olan uzantisi ise Tavsantepe sonrasindaki gatal hat olarak
ele aliabilir. Sonug olarak M4 hatti, Bostanci sonrasinda Pendik ve
Icmeler’de Marmaray ile transfer olanag saglamis olacaktir.

Avrupa yakasinda Gayrettepe’den kuzeybati yéniinde Istanbul
Havalimani'na eristikten sonra giineybat1 yoniinde Halkali'da sonlanan
M11 hatti, havalimani yani sira Kemerburgaz ve Goktiirk gibi kuzey
yerlesmelerini de sehir merkezi ile baglama amaci tasimaktadir. M11’in
Istanbul Havalimani sonrasindaki kesiminde ise mevcut hatlarm bati
yoniinde planlanan uzatmalari ile kesismesi s6z konusudur. Boylece
havalimanina olan erisim 6nemli dlctide iyilesecektir. M12 metro hatt,
Anadolu yakasinda Goztepe’'den i¢ kesimlere dogru ikinci giiney-kuzey
baglantist olacaktir. Istanbul metropoliten alanimin dogudaki son sinirinda
yer alan Bahgesehir’e Halkali'dan olan rayl sistem baglantisi ise B2 hatt1
olarak (Marmaray olarak bildigimiz banliy6 hatt1 B1'dir.) giin icinde sadece
iki kargilikli sefer yapmaktadir.

Son otuz yilda Istanbul'da goriilen; rayli toplu tasimanin 2000 yil
oncesinde Avrupa yakasinda yogunlasirken, zaman igerisinde Istanbul
geneline yayilmakta oldugudur (Resim 1). 2010'Tu yillar éncesinde daha
¢ok bagimsiz hatlar olarak ¢alisan rayli sistem hatlarimin son on yil
igerisinde transfer istasyonlariyla giderek ag olusumuna dogru evrildigi de
goriilmektedir. Yeni hatlarin ortaya ¢ikisi ile rayh sistem agindaki yolculuk
glizergahlarinda da degisiklikler olacaktur.

2017 yili Adrese Dayali Niifus Kayit Sistemi (ADNKS) bina bazl verisine
gore 2023 yilina kadar hizmete girmis rayli sistem istasyonlarmin bir
kilometre yarigapinda 6.536.489 kisi yasiyordu. 2023 sonrasinda hizmete
girecek istasyonlar1 da hesaba kattigimizda (2017 - ADNKS verilerine
gore) 8.585.440 kisi en az bir rayl sistem istasyonuna erisim saglamaktadir
(Istanbul’un 2017 niifusunun %57’si). Diger bir deyisle rayli sistem ag,
Istanbul’un niifus artisndan daha hizli bir sekilde biiyiiyerek kapsama
alanini genisletmektedir.

VERI

Calismada kullanilan veri 2013 yilindan 2022 yilina kadar gegen siire
icerisinde (pandemi donemine rastlayan 2021 yilini atlayarak) iki yillik
araliklarla, yaz ve kis donemlerinde, birer haftalik, istasyon bazl giinliik
yolculuk sayilarindan (elektronik kart okumalar1) olusmaktadir (12).
Aradan gecen on yilda rayl sistemlerin tasidig1 yolcu sayis1 neredeyse
iki katina ¢ikmistir (Resim 2). 2013 yilinin Aralik aymin ikinci haftasi
yolcu sayisii 100 olarak kabul ettigimizde 2022 Aralik ayinim ikinci
haftasina yolcu sayis1 216’ya gikmustir. Temmuz ayimin ikinci haftasmi
esas aldigimizda ayni donemde 100 olan yolcu sayist 204’e ¢cikmustir.
Buradan hareketle rayl sisteme ait her istasyon ya da durak yolcu
say1smnun iki kat artacagini varsaymak yanlis olur. Arada gecen zamanda
biiyiik degisiklikler olmus, rayli sistemlerin Istanbul’daki biiytimesine
ve genislemesiyle birlikte yolculuk tabani da degismistir. Bu durumda
uzun mesafe toplu tagima talebinin yiiksek oldugu mahallerde ya da
menzil erigimi yiikselen istasyonlarda yolcu sayisindaki artigin daha fazla
olacagini beklemek daha dogru bir yaklasim olacaktir.



8 METU JFA 2024/1

Resim 2. {stanbul’da 2013-2022 yillar1
arasinda rayli sistem haftalik yolcu sayilar:.

Resim 3. Istanbul'da 2013-2022 arasinda rayh
sistem yolcu sayilar1 yaz/kis, haftanin giinleri.
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Haftanin giinlerine gore veriye baktigimizda okul ve is yolculuklarinin
diizenli oldugu kis sezonunda (Aralik 2. hafta) yillara gore artis agikca
goriilmektedir (Resim 3). Kis sezonunda hafta sonu Pazar giinii, tim
haftanin en diisiik seviyesine Cumartesi giiniinden sonra erisildigi
sezona 0zgili yolculuk diizeni ortaya ¢ikmaktadir. Yaz sezonu, is ve okul
yolculuklarinda meydana gelen diizensizligin ve hafta sonu rekreasyon
olanaklarinin ortaya ¢iktig1 bir donemdir.
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Resim 4. {stanbul’da 2013-2022 aras1 rayl
sistem hatlarinda haftalik yolcu sayisi.

13. Yaklasik 77 km uzunlugundaki hat
tizerinde 43 istasyon mevcuttur. On aragtan
olusan bir setin yolcu tasima kapasitesi 3.500
civarindadir.
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Nitekim yillara gore grafikler incelendiginde de kis (Aralik) ve yaz
(Temmuz) sezonlar1 arasindaki farklilik, her iki sezonun birbirinden ¢ok
farkli yolculuk yapilarina sahip oldugunu gostermektedir. Genel olarak
kis sezonunda hafta ici giinleri ayni diizeylerde kalirken, yaz sezonunda
ozellikle 2015 ve 2022 yillarinda hafta ici degiskenligi artmaktadir. 2015
yili disinda yaz sezonunda Pazar giinii, en diisiik rayl sistem kullanim
seviyesine diismekle beraber kis sezonuna nazaran belirsizligin arttigini da
ileri siirebiliriz. Kis ve yaz sezonlar1 arasindaki degisim metro ve hafif rayl
hatlarina, Avrupa ve Anadolu yakalarina gore de farklilasmaktadir (Resim
4).

2013 yilindan bu yana, énce Istanbul’un, Bogaz'in iki yakasini birlestiren
Marmaray, 2019 yilinda metropoliten alanin Marmara kryisindaki
biitliniine genisleyerek rayl sistem igindeki en biiyiik mekansal biiyiimeyi
gerceklestirmistir (13). Bu biiylime yolculuk sayilarma dogrudan
yansimustir (Resim 5).

Kis sezonunu esas aldigimizda 2013 yili ile 2022 yillar1 arasinda Marmaray
7,42 kat artigla rayl sistem igindeki en yiiksek degere sahiptir. Bunun

esas nedeni Marmaray giizergahinin 19. yiizyildan giiniimiize gelen eski
demiryolu ile Istanbul’un bu demiryolunu esas alan Marmara Denizi kiy1st
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Resim 5. Marmaray haftalik yolcu sayilar:.
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Resim 6. Marmaray istasyonlar: hafta ici
giinliik yolcu sayilar1.

14. Dogal olarak metro ve hafif rayli sistemin
kent merkezine hizmet veren kesimleri de
mevcuttur.

15. Esenler, Menderes, ﬁgyﬁzlﬁ, Bagcilar
Meydan, Kirazli-Bagcilar.

GEBZE
KUCUKYALI

SUREYYA PLAJI
TUZLA

ERENKOY
SUADIYE
FENERYOLU
MALTEPE
HALKALI
KARTAL
GOZTEPE
CEVIZLI
ATALAR
ICMELER
ATAKOY
YENIMAHALLE
M.KEMAL
FATIH
YESILKOY
IDEALTEPE
BASAK
YESILYURT
AYDINTEPE
TERSANE
KAYNARCA
YUNUS
OSMANGAZI
FLORYA
GUZELYALI
DARICA
CAYIROVA

FLORYA AQUA

lineer metropoliten alan gelisimidir (Resim 6). Istanbul’daki rayh sistemler
dikkate alindiginda gelismesi 1950 6ncesine dayanan yerlesmelere agirlikli
olarak Marmaray, gelismesi 1950’ler sonrasi olan (6zellikle gecekondudan
doniigsen) yerlesmelere ise agirlikli olarak metro ve hafif rayl: sistem hizmet
etmektedir (14).

Marmaray’in hizmet verdigi Marmara kiyisi yerlesmelerinde istasyonlarin
yolcu sayilari merkezi alanlara yaklastikga artis gostermektedir (Resim 6).
Merkezi kesimde hattin en fazla yolcuya hizmet veren istasyonlar: farkl
hatlarla transfer imkani olan istasyonlaridir. Bunlar iginde iki metro hatt1
ile transfer olanagina sahip olan Yenikapi istasyonu 6ne ¢ikmaktadir.
Sirkeci'nin tarihi kent merkezine hizmet vermesine ragmen Uskiidar'm
arkasinda kalmasinin nedeni, Uskiidar istasyonunun metro ile Sirkeci
istasyonunun ise hafif rayli sistem ile transfer imkanina sahip olmasidir.
Birincisinin kapasitesinin daha yiiksek olmasi istasyondaki yolcu sayisini
etkilemektedir.

ANALIZLER

Istanbul’un ilk hizmete giren metro hatti olan Avrupa yakasindaki M1 hatti
2013 yilin basinda Aksaray ile Atatlirk Havalimani arasindaki 17 istasyon
ile toplu tagima hizmeti vermekte idi. Ayni1 y1l iginde M1B catallanmasi ile
Otogar istasyonundan sonra bes istasyon (15) ilavesi gelmis (14.06.2013),
yine ayn1 giin acilan M3 hatti ile de Kirazl istasyonunda bulusmustur. 2011



BUYUYEN RAYLI TOPLU TA_S;IMAUS_iSTEM AGINDA HATLAR VE METU JFA 2024/1 11
ISTASYONLAR: ISTANBUL ORNEGI

16. 2011 ile 2013 arasinda Istanbul’un niifusu
%3,9 oraninda biiytim{istiir.

17. Marmaray, 2013 ve 2019 yillar1 arasinda
Ayrilikgesme ile Kazligesme arasinda kisa
etapta hizmet vermistir.

18. M2 ve M6 hatlarini bu ¢alismada birlikte
degerlendirmekteyim.

yilinda (12.12.2011/Sali) M1 hatt1 226.313 yolcuya hizmet verirken, 2013
yilindaki biiytime sonucunda yolcu sayis1 277.743 (10.12.2013/Sal1) yolcuya
erismistir (%23,1 artis). Tarihi Yarimada’dan Bagcilar'a kadar kesintisiz
tramvay erisimi saglayan T1 hattinda ayr tarihler arasinda yolcu sayisi
%16,1 oraninda, T4 tramvay1 %9,4 oraninda artmistir (16). Bu artislarin,
Avrupa yakasinin i¢ kesimlerini Tarihi Yarimada'ya baglayan genisleme
sonucu meydana geldigi ileri siiriilebilir.

2014 yilinda agilan Yenikap transfer istasyonuyla M1 ve M2 metro hatlar
ile Marmaray (17) transfer olanagina kavusmustur. Ayrica 19.04.2015
tarihinde M2 hatti, Bogazici Universitesine baglanan M6 hatt1 ile Levent
istasyonundan Bogaza dogru catallanmistir (18). (M2 hattinin bir

diger catal hatt1 Sanayi Mahallesi’'nden Seyrantepe’ye ayrilmaktadir.)
Anadolu yakasinda, 29 Ekim 2013 yilinda Marmaray ile Ayrilik Cesmesi
istasyonuyla transfer olanagina kavusan M4 hattinda ise 2016 yilina kadar
herhangi bir baska degisiklik olmamuistir. 2013 ile 2015 arasindaki en
biiyiik degisiklik, Yenikap1 ve Ayrilik Cesmesi transfer istasyonlariyla rayl
sistemlerin, Avrupa ve Anadolu yakalarini (Istanbul, Beyoglu ve Anadolu)
kesintisiz olarak birlestirmis olmasidir. Bu baglantinin etkisi tiim raylh
sistem {izerinde gozlemlenmisgtir.

Ornek olarak giiniimiizde Kadikdy ile Sabiha Gokgen Havalimani arasinda
hizmet veren M4 hattini ele alalim. Hattin Ayrilik Cesmesi istasyonu,
Marmaray’in Ayrilik Cesmesi ile Kazlicesme arasindaki etabiyla ayni
gilinde agilmistir (29 Ekim 2013). 2013 Eyliil aymnda giinliik ortalama
138.418 yolcuya hizmet veren M4 hatti biitiinii, 2013 Kasim ayinda 180.710
ortalama yolcu seviyesine ¢ikmistir (%30,55 artis). Bu artist Ayrilik
Cesmesi istasyonunun agilisina baglayabiliriz. Yenikapi’'da M2 hatti ile
transfer olanaginin ortaya ¢iktig1 2014 Subat ay1 sonrasinda M4 hattinin
hizmet verdigi yolcu sayis1 2013 Aralik ortalamasi 181.737 iken 2014

Mart ortalamasi 195.674’e artmistir (%7,7 artis). Yenikapi istasyonuna

M1 hattinin da baglandig1 2014 Kasim ay1 sonrasindaki artis ise %20
civarinda gerceklesmistir. M4 6zelinde goriilen bu durum sistem geneline
yayilmaktadir. Bu etkileri tamamlayic etkiler olarak gormekteyiz.

Bir bagka ornegi ise TEM otoyolunun hemen altindaki yerlesmeleri
dogu-bat1 yoniinde kateden giiniimiizde Yildiz ile Mahmutbey arasinda
hizmet veren M7 metrosuna iliskin verebiliriz. Hattin birinci etab1 olan
Mecidiyekdy-Mahmutbey arasindaki kesimi 28 Ekim 2020 tarihinde
hizmete girmistir. Hat, Istanbul’un merkezi is alanina olan erisimi, Tarihi
Yarimada'ya ugramadan saglamaktadir. Diger bir deyisle, Mahmutbey’den
M3, M1 ve M2 metrolarini kullanarak 46 dakikalik arag igi yolculuk yam
sira aktarmalar i¢in en az 10 dakika siiren yiiriime ve bekleme sonucu
Mecidiyekdy’e erisim saglanirken, M7 metrosu aktarmaya gerek olmadan
aynu ¢ikis varis noktalar arasinda 31 dakikada erisim saglamaktadir.

(M3 ile M1, M1 ile M2 arasindaki aktarmalarin parasal maliyeti de s6z
konusudur.) M3’iin hizmet verdigi alandan Mecidiyekdy’e erisim amaciyla
M7 agik¢a daha avantajli oldugundan, bu alandan M1’e olan aktarmalar
normal olarak sonlanacaktir. Nitekim M7 acilis1 6ncesinde M1 metrosu
bir glinde (10.12.2019) 417.173 yolcuya hizmet verirken M7 hatt1 agilist
sonrasinda bir giinde (13.12.2022) hizmet verdigi yolcu sayis1 375.911"e
diismiistiir (%9,9 azalis). Buna karsin M3 metrosunun giinliik yolcu sayisi
ise 54.727'den 68.243’e cikmustir (%24,7 artig). M3 hattindan M1’e aktarma
yaparak Mecidiyekdy yoniine gidecek olan yolcularin M7 hattina aktarma
yaparak M3 ile M7 arasinda tamamlayicilik, M1 ile M7 arasinda ise ikame
iliskileri oldugunu ileri siirebiliriz.
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Resim 7. Yillara gore rayh sistem aktarma
istasyonlarindaki yolcu sayist degisimi.

BUGRA GOKCE
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Yukaridaki ornekler hat geneline iliskindir. Bu gelismelerin istasyon
zelinde incelenmesi de s6z konusudur. {lging bir 6rnek M2 hattina
iligkin verilebilir. Zira 2019 ile 2022 yillar1 arasinda M2 hatt1 genel olarak
yolcu kaybetmis (%-2,1) olmasina karsin M7 ile baglanti saglayan Sisli-
Mecidiyekdy istasyonunun kuzey giselerindeki gegisler %82 ise oraninda
artmistir. Hattin genelindeki yolcu azalmasina karsin bu 6rnek transfer
istasyonunda artan yolcu sayisina isaret etmektedir (Resim 7).

Gergekten de transfer istasyonlar1 diger istasyonlardan her zaman daha
fazla yolcu tagimakla beraber etkileri tiim istasyonlarda hissedilmektedir.
Ornegin, Avrupa yakasinda Yenikapi istasyonunda {i¢ hattin entegrasyonu,
baglant1 saglanan tiim hatlar iizerindeki istasyonlarin 6zellikleriyle orantil
olarak artig gostermistir. Calismada gelinen noktada, bir istasyonun yolcu
sayilarmna etkileyen 6zelliklerinin ortaya ¢ikarilmasina panel veriye uygun
bir model (rastgele etkiler panel veri lineer regresyon modeli/random

effects panel data lineer regression) kullanarak daha kapsaml bir yaklagima
ihtiya¢ oldugu agiktir. Mevcut ¢alismada kullanilan panel veri bes zaman
noktasinda istasyonlara iligkin toplanan veridir. Bu zaman noktalarinda
(2013, 2015, 2017, 2019 ve 2022) hizmette olan her istasyona ait bir haftalik
(Aralik ay1, ikinci hafta, kig sezonu) yolcu sayilar: (dogal logaritmasr)
bagiml degisken olarak ele alinmigtir. Bagimsiz degiskenler ise yer ve
diigiim etkilerini ortaya ¢ikarmaya yonelik degiskenlerdir. Degiskenlere
iligkin betimleyici istatistiklerden 6nce Rastgele Etkiler Regresyon Modelinin
temel kurgusunu su sekilde verebiliriz (Adkins ve Hill, 2011, 458):

yit=31+BIX+(eit+ui) (1)

y =In(yolcu sayist).
x = Bagimsiz degiskenleri iceren vektor

p = parametre degerlerini iceren vektor
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t = gozlem yillar1 (2013,2015, 2017, 2019, 2022).
i=istasyon (186 adet).
e = Y1l ve istasyon bazli sapma terimi.

u =istasyon bazli sapma terimi.
vie=(ui+e;) 2
Sapma teriminin (v) varyansi su sekildedir:

02 = var(vy) = var(u; + e;;) = 02 + o2 3)

Yukarida verilen model i¢inde bir istasyonun iki zamandaki dl¢iimleri
arasindaki kovaryans her istasyon i¢in ayni kabul edilmekte

—cov(vy, Vi) = 0g— ayni donemde iki istasyon arasindaki kovaryans
ise sifira egitlenmistir: cov(vy, V]-t) = 0. Mevcut kabuller kullanilarak bir
istasyonun hizmet verdigi yolcu sayisinin iki zaman dilimi arasindaki
korelasyonu ise su sekilde hesaplanir:

cov(vig,vig) ot

Jvarwvar(v;s)  o2+02 (4)

p = corr (v, vig) =

Yukarida sunulan modelde iki tip yer degiskeni kullanilmaktadar.
Bunlardan birincisi istasyonun 1 km yaricap icinde yasayan niifustur.
Elimizde 2017 ve 2022’ye ait ADNKS verileri mevcuttur. 2017 ve 2022
yillari i¢in niifus verisi olmasina ragmen diger yillar1 eksik biraktigimizda
model anlamsiz sonuglar {iretmektedir. Bunun yerine model tahmininde
tiim istasyonlar ve yillar i¢in orta yil olan 2017 y1ili niifusu kullanilmistir.
Ikinci yer verisi igin igyeri sayis1 kullamlmaktadir. Ozellikle kentin

icindeki yerlerde kiigiik isletmelerin oldugu varsayilirsa isyeri sayisinin da
niifus benzeri ele alinabilecegi diistiniilebilir. Her iki yer verisinin dogal
logaritmasi modele girmistir. Gerek bagiml degisken olan yolcu sayilarinin
gerekse de yer 6zelliklerini temsil eden s6z konusu iki bagimsiz degiskenin
(istasyon civar1 niifusu ile isyeri sayis1) logaritma ile modele dahil edilmesi
parametre anlamliliklarin1 da 6nemli 6lgtide iyilestirirken, diger yandan da
belirli bir seviyenin 6tesinde etkilerin {ist sinirina yaklasacag i¢ kabuliinii
de ortaya koymaktadir. Ote yandan yer degiskenlerinin tahmin edilen
katsayilarin esneklik degerleri olarak da degerlendirilebilir. Diger bir
deyisle, yer degiskenlerinin yukarida verilen model araciligryla tahmin
edilen katsayilar yer degiskeninde meydana gelen %1 artisa kars: yolcu
sayilarinda meydana gelecek yiizde artisa isaret etmektedir. Istanbul’un
Bogaz ile boliinmiis iki yakadan olugmus olmasi nedeniyle her iki yakanin
ozellikleri baglaminda toplu tasima diizeylerinde de farkliliklar vardir. Bu
hipotezin model i¢indeki temsilcisi istasyonun bulundugu yakay1 (Avrupa)
ifade eden bir ikili degiskendir. Avrupa yakasmin niifus ve isyeri acisindan
Anadolu yakasina tistiin oldugunu biliyoruz. Buradan hareketle bu
degiskenin de diger degiskenlerin etkileri kontrol edildiginde dahi etkisini
stirdiirecegini ileri siirebiliriz.

Digiim degiskenleri ise istasyonun bulundugu hattin yani sira, hat
tizerindeki konumu, hattin isletmesi ile transfer 6zelliklerini icermektedir.
En basit diigiim 6zelligi bir istasyonun merkezi alanlar esas alinarak,
merkezden uzakligini veren, istasyon sirasidir. Avrupa’da Tarihi
Yarimada/deniz kiyisi, Anadolu’da ise Bogaz/deniz kiyisi esas alinarak
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istasyonlarinin siralarinin istasyonlarin kullanimu ile yakin iligki i¢inde
oldugu diistiniilmektedir. Keza istasyonlara iliskin yolcu degerleri de bunu
desteklemektedir. Tkinci en énemli diigiim 6zelligi ise transfer olanagidir.
Bu olanak bir¢ok agidan incelenebilir. Ciinkii transferler kolaylik saglasa
da zorluklar da igerir. Bir istasyondan diger bir istasyona yiiriimeyi

igeren faaliyet olarak transferin kapali alanda ya da agik alanda yapilmasi,
mesafesi gibi unsurlar transfer istasyonunun yolcu seviyeleri (basarist)

ile yakindan iligkilidir. Ancak yukarida verilen kimi bilgiler 1s1ginda
degerlendirme yaptigimizda transferlerin hatlar arasindaki tamamlayicilik
0zelligini bir¢ok istasyon 6zelinde ortaya ¢ikardigr da gergektir. Mevcut
calismanin toplulastirilmis veriye dayali olmasi nedeniyle, transferlere
iliskin daha detayl1 degiskenlere sapmadan transfer olanaginin olup
olmadigina dair degisken kullanilmistir. Calismada iki tiir transfer
birbirinden ayirilmistir: rayl sistem icinde yapilan transferler ve metrobiise
olan transferler. Rayli sistem icinde yapilan transferde ise bir hattin
istasyonun kag tane hatta transfer sagladig: yoniinde deger kullanilmistir.
Calismanin son on yili igerdigi goz oniine alindiginda ve rayl sistemin
giderek biiytidiigii ve mekansal olarak yayildigi bir ortamda yillar icinde
transferlerde artis olacag1 da aciktir. Rayli sistemler i¢inde 2013 yilinda
diisiik seviyelerde olan transfer olanaklari 2015 yilindan sonra hizla
iyilesme gostermistir. Metrobiis transferleri ilk hizmete girdigi donemlerde
M1 ve M2 hattiyla gerceklesmis, daha sonra Anadolu ve Avrupa
yakasindaki diger rayl sistem istasyonlari da bu olanaga kavusmustur.

Genelinde dogu-bati yonelimli hatlarin oldugu Istanbul’'da giiney-

kuzey yonelimli hatlarin ayricalik olusturacag: diistiniilmektedir. Bu
amagla giizey-kuzey hatlarina ait istasyonlar ikili degiskenlerle diger
istasyonlardan ayristirilmistir. Hatlarin isletmesine ait iki degisken
kullanilabilir. Bunlardan birincisi hattin biitiiniinde degil de talebin
yiiksek oldugu bir kesiminde hizmet verilmesidir. Istanbul rayli sistemleri
dikkate alindiginda iki hat bu nitelikte hizmet vermektedir. Birincisi

Bogaz gegisi de iceren ve 80 km gibi bir mesafeyi kat eden Marmaray
hattidir. Marmaray, giin icerisinde iki ug noktasi (Halkal1 ile Gebze) yan1
sira Atakoy (Halkali yoniinden sekizinci istasyon) ve Pendik (Gebze
yoniinden on ikinci istasyon) arasinda da banliy6 (agir rayli) toplu tagima
hizmeti vermektedir. Bu hattin ug kesimleri (doguda Kocaeli ilinde

kalan Gebze ve Darica dahil) genel olarak Istanbul metropoliten alaninin
kiyisinda kalmaktadir. Gerek isletme gerekse arag filosunun yetersizlikleri
nedeniyle ug kesimlere, i¢ kesimlere nazaran daha az hizmet verilmektedir.
Marmaray’a benzer bir diger isletme T1 hatt1 {izerinden Eminénii ile
Cevizlibag arasindaki kesimde verilmektedir. Her iki isletme sekli de i¢ hat
olarak bagimsiz degiskenler arasinda dahil edilmistir.

Hattin isletmesine ait ikinci degisken ise rayl sistemin kapasitesi ile
saatteki frekans1 aras1 dikkate alinarak verilebilir. Ancak her iki degisken
de bu zamana kadar isletmeciler tarafindan degistirilmistir. Bunun
birinci nedeni hatlarin biiyiimesiyle arag filosu arasindaki dengesizlik
olusturmalaridir. Yatirimlarin birbirini takip edememesi ve ekonomik
kaynaklar bu alan1 simirlamaktadir. Bu nedenle son on yil igerisinde servis
ve isletme kalitesi/diizeyinde degisiklikler olmustur. Bu degisiklikleri
calismamiz kapsaminda tespit edebilme olanag1 olmadig: icin rayl
sistemi kapasite ve isletmeleri acisindan kabaca ayirabilen tasnif
kullanilmistir. Buradan hareketle hafif rayli hatlara 0 degeri verilmis, yar1
metro Ozellikleri gostermesi nedeniyle M1’e hattina 1 degeri, metrolara

2 ve banliy6 hattina 3 degeri atanmistir. Bu sekilde rayl sistem hatlar1
arasindaki farkliliklar: global olarak yakalayabilen bir degisken elde
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Tablo 1. Rastgele etkiler panel veri lineer
regresyon model degiskenleri betimleyici
istatistikleri.

edilmistir. Modelde kullanilan degiskenlere ait betimleyici istatistikler
Tablo 1'de sunulmaktadir. Sadece yolcu sayisi, niifus ve isyeri sayisina
iliskin degiskenlerin siirekli degisken olarak kullanildig1 modelde diger
degiskenler kesiklidir (ikili ya da tam sayz). Yolcu sayis1 degiskenin
gbzlem sayisinin fazla olmasi Istanbul ili sinirlar disindaki Marmaray
istasyonlarindan kaynaklanmaktadir. Gebze’den Tuzla’ya kadar olan
Marmaray istasyonlari model sonuglarina dahil edilememistir. Tiim

rayli sistem istasyonlarin %22’si Marmaray istasyonudur; Atakoy ile
Pendik arasindaki Marmaray i¢ hattinda ise tiim istasyonlarm %10 u
bulunmaktadir. Istasyonlarin %64'ii Avrupa yakasinda yer alirken, %25'i
ise giiney-kuzey hatlarinda yer almaktadir. Rayl sistem istasyonlarmin bir
kilometre yarigapinda ortalamada 40 bin civarinda niifus, 2.500 civarinda
isyeri bulunmaktadir. Niifusun en yogun oldugu koridor T1 hafif rayl
sistem hatt1 tizerinde bulunmaktadir, isyerleri ise T1, T4 tramvay hatlari,
Marmaray banliy0 hatt;, M1A ve M1B ile M2 metro hatlari tarafindan
hizmet verilen Tarihi Yarimada’da yogunlagmaktadir.

Tablo 1'de betimlenen veri seti kullanilarak parametre tahmini yapilan
modelde 186 istasyona ait toplam 745 gozlem noktasi kullanilmistir.

Tablo 1 rayl sistemlere ait tiim veri setini igermektedir. Modele ise sadece
Istanbul il sinirlarinda olan istasyonlar dahil edilmistir. Istasyonlarin farkli
tarihlerde hizmete girmis olmasi nedeniyle kimi istasyonlarin besten daha
az zaman noktasinda verisi s6z konusudur. Sonug olarak modele giren veri
noktasi azalmigtir.

Tablo 2 model parametre tahminleri yani sira model performansini
gostermektedir. Model, sabit sonrasinda eklenen 11 degiskenin anlaml
sonuglar tirettigini gostermektedir (Bkz. Wald Testi). Bir istasyonun zamana
bagli sapma degerleri arasindaki korelasyon degeri (yukarida denklem 4)
0,766 gibi yiiksek bir degere sahiptir. Diger bir deyisle, istasyonun kendine
has ozelliklerini zaman igerisinde devam ettirdigini gostermektedir.

Makroform yer 6zellikleri yerine kullanilan giiney-kuzey hatt1 ve Avrupa
yakasi1 hatt1 olma 6zelliklerinin modelde anlamli sonuglar {iretmedigi
goriilmektedir (her iki degiskene ait t-istatistikleri, sirasiyla, -1,49 ve 0,68
olarak bulunmustur). Varsa da ¢ok az ve sabit terim ile diger yer ¢zellikleri

Degisken Degisken Olcegi/tipi (Notasyon) Gosz;;r: Ortalama Sapfrt::' Min. Maks.

Yolcu Sayisi (In) Oran/surekli 762 11,098 0,890 6,934 1,336
Nominal/kesikli (1: Glney-Kuzey

Giiney-Kuzey Hatti Hatt) 970 0,258 0,438 0

Avrupa Yakasl Nominal/kesikli (1: Avrupa Yakasi) 970 0,644 0,479 0

Marmaray Nominal/kesikli (1: Marmaray) 970 0,222 0,416 0
Sirali/kesikli (1: Kent merkezi, 29:

istasyon Sirasi son istasyon) 778 9,940 6,411 1 29
Sirali/kesikli (1: Transfersiz: 1,

Rayli Sisteme Transfer Sayisi 2:Transfer hat sayisi) 777 0,160 0,406 0 2

Metrobus Transferi Nominal/kesikli (1: Transfer Var) 968 0,061 0,239 0 1

Nufus (1km yarigapi, In) Oran/surekli 939 10,616 1,110 3,135 12,304

isyeri Sayisi (1km yarigagi, In) Oran/surekli 934 7,794 1,441 0,000 10,914

Marmaray i¢ Hat (Atakdy-Pendik) Nominal/kesikli (1: i¢ hat) 970 0,124 0,329 0 1

Tramvay i¢ Hat (Eminénii-

Cevizlibag) Nominal/kesikli (1: i¢ hat) 970 0,098 0,297 0 1
Nominal/kesikli (0: Tramvay, 1: M1,

Hat Tipi 2: Metro; 3: Marmaray) 970 1,557 1,113 0 3
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Tablo 2. Model katsay1 tahminleri ve
performanst.
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Degisken Katsayi Degeri t-istatistigi
0  sabit 7,553 12,35
1 Giiney-Kuzey Hath -0,193 -1,49
2 Avrupa Yakasi 0,092 0,68
3 Marmaray -0,842 -3,56
4  jstasyon Sirasi -0,001 -0,14
5 Rayh Sisteme Transfer Sayisi 0,910 10,19
6  Metrobiis Transferi 0,714 4,21
7 Niifus (1km yarigapi, In) 0,108 2,29
8 isyeri Sayisi (1Lkm yarigagi, In) 0,229 6,56
9 Marmaray i¢ Hat (Atakoy-Pendik) 0,410 1,76
10  Tramvay i¢ Hat (Eminénii-Cevizlibag) 0,131 0,59
11 Hat Tipi 0,334 3,90

sigma (u) 0,595

sigma (e) 0,333

rho 0,762

R? 0,401

Wald Testi (bagimsizlik derececsi: 11) 234,18

istasyon Sayisi (Grup) 186

Toplan gozlem sayisi (N) 745

arasinda anlamini kaybettigi de ileri siirtilebilir. En 6nemli yer 6zellikleri
niifus (In) ve isyeri sayisi (In) olarak 6ne ¢ikmaktadir. Bagiml degisken
yolcu sayisinin da (In) olmasi nedeniyle, aralarindaki iliskiyi ortaya koyan
katsay1 degerlerinin esneklik degerleri olarak da ele alinabilecegi aciktir.
Diger bir deyisle, istasyon cevresindeki niifusun %1 degismesi kargisinda
yolcu sayilarinda %0,10 degisiklik goriilmesi s6z konusudur. Isyeri say1st
acgisindan da isyeri sayisinin %1 artigst yolcu sayisinda %0,20 oraninda
artig saglamaktadir. Her iki degiskenin de yiiksek anlamlhilik diizeyleri yer
ozeliklerinin 6nemli dlciide etkisinin oldugunu gostermektedir.

Diigtim 6zellikleri s6z konusu oldugundaysa en temel degiskenimiz
transfer olanaklaridir. Bir istasyonun transfer olanag arttikca yolcu
sayist da artmaktadir. Bu hem rayl sistemlerde (0,910) hem de metrobiis
aktarmalarinda (0,714) yiiksek degerleri {iretmistir. Ornegin, ortalama
bir istasyonun haftalik yolcu sayisinin 66 bin seviyesinde [exp(11,098)]
oldugunu diisiiniirsek, tek rayli sisteme olan transfer 164 bin degerinin
[(exp(11,098+0,910)] tizerine ¢ikarmaktadir. Dolayisiyla transferlerin
tamamlayicilik 6zelligini dnemli dlgiide ileri gotiirdiigii aciktir.

Marmaray istasyonu degiskeninin negatif olmasi ilk bakista yaniltici
olabilir bu degiskenin hat tipi ile birlikte degerlendirilmesi dogru sonuca
yoneltir. Zira hat tipinde Marmaray “3” degeri (Tablo 1) almaktadar.
Dolayistyla Marmaray’in etkisi pozitif 0,16 seviyesindedir. Bu deger de
Marmaray’in Istanbul metropoliten alani i¢in ne kadar 6nemli oldugunu
ortaya koymaktadir.

TARTISMA VE ONERILER

Ozellikle son yirmi y1l icerisinde Istanbul’un mekansal degisim ve
dontisiimiiniin hiz1 artmistir. Gerek Avrupa gerekse de Anadolu
yakalarindaki kuzeyde gortilen kentsel yayilma, sanayi alanlari ile is ve
alisveris merkez ve mekanlarindaki degisim ve gesitlenme Istanbul’daki
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giinliik rutinleri ile yolculuk desenlerini degistirmektedir (Onden ve
Cakmak, 2020; Yigit ve Hayir-Kanat, 2017). Her ne kadar Istanbul’un
cografyasi ve tarihsel gelismesi toplu tasima tiirleri arasindaki transferleri
desteklese ve kentin hafizasinda bu nitelikte davranis bigimi olsa da toplu
tasima sisteminin isleyisi tiirler arasindaki aktarmalara, Bogaz kiyisindan
i¢ kesimlere, farkli tiirlerden tek bir tiire dogru kaymaktadir (Onden ve
Cakmak, 2020). Genisleyerek Bogazi denizaltindan asan (ve zamanla {istten
asacak) rayli sistemler, Istanbul’'da ana ulagim tiirii olma yoluna girmistir.
Bu esnada diger toplu tasima tiirleri de 6zelliklerine uygun sekilde rayl
sistemi destekleyen déniisiim siirecindedir ve Istanbul toplu tasima sistemi
yeni bir ddneme girmistir.

Kentsel alanlarda rayli sistemler ag niteligine biirtindiikge farklilasan
glizergahlar da giderek artmaktadir. Bir otobiis icinde neredeyse tiim
yolcular ayni1 varis noktasina dogru yol alirken, rayli sistem araci i¢indeki
yolcularin varis nokralari birbirinden ayrismaktadir. Agsal sebekelerde
onemli diigiimler, farkli yonlere hareket olanag1 saglayan transfer
noktalaridir. Bu ¢alismadaki analizler transfer istasyonlarinin rayl sistem
yolcu sayisia olumlu etkide bulundugunu, transfer olanag: saglayan
hatlarin yolcu tabanini geniglettigini gostermistir. Ancak rayl sistem
biiytiidiikge hatlar arasinda tamamlayicilik ve ikame iligkilerinin de ortaya
cikacagl da aciktir. Zira daha 6nce daha uzun giizergah takip edilen ¢ikis-
varis noktalar1 arasi yolculuklar yeni hatlarin hayata gegmesi ile yeni
glizergahlara kaymistir. Besiktas ile Mahmutbey arasindaki hattin (M7)
daha giineyindeki metro ve tramvay hatlarina bu yénde bir etkisi olmustur.
Dolayisiyla rayli sistem kullaniminin zaman-mekansal gozlemi de biiyiik
Oonem tasimaktadir. Kimi zaman bu gozlemsel etkiler modeller araciligiyla
da yakalanamamaktadir.

Calismada rayh sistem i¢inde Marmaray’in énemli oldugu ortaya ¢ikmaistir.
Hem kapasite hem de talep agisindan Istanbul’daki en 6nemli giizergah
tizerinde Bogaz1 asan tek rayl sistem hatt1 olarak hizmet vermektedir.
Marmaray’in verimli ¢alismasinin diger rayl sistem kullanimina 6nemli
Olctide etki edecegini sdyleyebiliriz. Marmaray agir rayli sistem olmasi
nedeniyle yiiksek kapasite yani sira hizli servis sunma potansiyeline
sahiptir. Buna karsin hattin basindan sonuna olan siire uzundur. Bunun
farkli servislerle asilarak 6zellikle yolcu sayilarimnin ciliz oldugu ug
noktalardan merkezi alanlara olan yolculuk siirelerinin diistiriilmesiyle
yolcu sayilar: artirilabilir. Bu artisin olumlu etkilerinin sistem biitiintine
yayilacagi agiktir. Her ne kadar model sonuglarinda giiney-kuzey yonelimli
hatlar anlamli sonuglar tiretmemis olsa da gelecekte biiyiiyen ag yapisi
icinde bu hatlarin transfer olanaklarinin artirilmast ve iyilestirilmesiyle
kiyiya dik hatlarda yolcu seviyelerinin ciddi bi¢cimde artacagin ve

diger tiirler ile entegrasyon kapasitesinin yiikseltilmesiyle verimliligin
yiikselecegini ileri siirebiliriz.

Yapmis oldugumuz analizler dogrultusunda, niifusla paralel yolcu artisi
olmadigini, ofis ve tiretici hizmetler ile ticari islevlerin yolcu kapasitesi
artisginda iki kat fazla etki ettigini gormekteyiz. 1900Ti yillarin basinda bu
yana Istanbul’'un Marmara kiyisindaki tarihsel gelismesinin odaginda yer
alan eski banliy6 hatlar {izerine inga edilmis Marmaray’dan kuzey yoniine
baglantilar, deniz yolu, metrobiis ve diger metro hatlarina entegrasyonun
oncelikle gelistirilmesi gerekir. Marmaray’da, mevcut transfer noktalarinin
kapasite verimliliginin artirilmasi ve yeni kirilma noktalar1 yaratmanin
yerinde olabilecegi, bu anlamda Anadolu yakasinda, Uskiidar, Ayrilik
Cesmesi, Bostanci ve Goztepe; Avrupa yakasinda ise Yenikapi, Bakirkoy,
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Atakoy ve Sefakoy istasyonlarinin bu gozle yeniden degerlendirilmesinin
gerekli ve yerinde olacag1 sOylenebilir.

Rayl sistem hatlarina etki eden bir diger konu hatlarin erisim sagladig:
yolculuk tiretimi agisindan énemli noktalardir. Bunlardan birisi
havalimanlaridir. Havalimanlarina erisim saglayan hatlarin yolcu
sayilarinda artig s6z konusudur. Ayni sekilde erisim sonlandiginda da

bu diistis goriilmektedir. Verinin toplandig1 zaman zarfinda Atatiirk
Havalimaninin kapatilmasi nedeniyle yolculuk talebi havalimanina erisim
saglayan M1A metrosunda diismiistiir.

Diigtim ve yer 6zelliklerinin kullanildigi model ¢alismasinin biiytiyen
hatlar s6z konusu oldugunda diigtim ve yer 6zelliklerinin de dinamik arka
plana sahip oldugu diistiniilmektedir. Bu nedenle mevcut ¢alismanin panel
veri setiyle gergeklestirilmis olmasinin bu dinamizmi yakalamaya yonelik
en 6nemli katkisi oldugu ileri siiriilebilir. Ancak panel veri setindeki

yillar bazinda olabilecek eksiklikler modelin kalitesine etki edebilecektir.
Ozellikle rayh sistemler s6z konusu oldugunda kentin makroform
ozelliklerinin dikkate alinmasi: 6nemlidir. Bu ¢alismada kullanilan Avrupa
yakas1 degiskeni bir sonug iiretmezken, rayl sistemlerin i¢ hat denilen
sehrin gorece merkezi alanlarma yakin alt bolgelerini iceren kesimleri
anlamli sonuglar tiretmistir.

Calismada rayli sistem istasyonlarmnin diigiim ve yer 6zelliklerinin,
Bertolini ve Spit (1998) ve Bertolini (2008) gibi 6nemli ¢alismalarda ileri
stiriilen temel unsurlarla paralellik icerdigi diistiniilmektedir. Ancak
buradaki temel sorulardan birisi rayl sistem yer 6zelliklerinin yolcu
sayilarini artirma amaciyla (stratejik olarak) nasil kullanilacagidir. Bu
konuda en temel ¢alismalardan biri olan Cervero ve Kockelman (1997), bu
calismada agik kalan noktalar1 tamamlayacak niteliktedir. Nitekim istasyon
alanlarmin yer 6zelliklerini, yogunluk, cesitlilik ve tasarim boyutlariyla

ele alan calismanin, Istanbul (ve benzer diger gelismekte olan sehirler) séz
konusu oldugunda en temel katkiy1 en son boyutta tasarim konusunda
verecegi diisliniilmektedir. Zaten gelismekte olan sehirlerin temel
ozelliklerinden sayilan ytiksek niifus yogunlugu ve karma arazi kullanimi
rayli sistemleri bir yere kadar destekleyebilmektedir. Eksik olan ise tasarim
boyutudur. Tasarimin hem yer 6zelliklerine hem de diigiim 6zelliklerine
olumlu etkilerini artiracak sekilde 6ne ¢ikarilmasi, rayl sistemlerin gelecegi
igin 6nemli gdziikmektedir. Bu Istanbul gibi dinamik bir arka plana sahip
megapoller i¢in 6zellikle 6nemlidir.
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STATIONS AND LINES IN A GROWING RAIL TRANSIT SYSTEM
NETWORK: THE CASE OF ISTANBUL

The world is witnessing a new era of urban transit with increasing
emphasis on rail transport modes. The reasons behind this surge are
various. Not only cities of developing countries but also cities of developed
countries entertain new rail transit investments. Turkey’s major cities
follow suit with great enthusiasm. Istanbul, the biggest city in Turkey,
has accomplished great success in expanding its rail network, especially
in the last decade. Taking expanding into the center, this study deals with
changes in passenger patterns in growing networks with new lines and
stations. To do so, a ten-year period from 2013 to 2022 is investigated in
four biennial time points, i.e., 2013, 2015, 2017, 2019, and 2022 to bypass
pandemic effects on transit usage. In a growing network, passenger levels
at stations and line usage change as new lines and/or stations are added.
The interrelationships might be complementary or substituting between
rail lines, which can be directly detected in station usage. Istanbul shows
similar patterns, too. As new routes are made available by expansion and
transfer stations are added to the network, rail transit passenger level has
increased in the meantime. However, changes in passenger levels across
lines and stations show high variation. As shorter routes emerge, longer
routes lose passengers (substitutions). As a new transfer station is added
between different lines, all lines benefit from this (complementation). The
regression model reveals that transfer stations and different services on a
single line increase and/or maintain high passenger levels pointing to the
effects of complementation mostly. The study proposes a particular focus
on transfer stations as an important factor in increasing rail passengers.
Transfer stations play a crucial role in passenger demand, especially

on routes with high passenger demand, usually between city center

and peripheral areas. Together with the oldest rail services in Istanbul,
suburban line(s) have been modernized and connected by an undersea
tunnel and put into service as Marmaray, a single line. The regression
model refers to Marmaray as Istanbul’s most significant trunk line Thus,
having transfer points with Marmaray supports a rail line.

BﬁYﬁYEN RAYLI TOPLU TASIMA §_iSTEM AGINDA HATLAR VE
ISTASYONLAR: ISTANBUL ORNEGI

Diinya, rayli toplu tasima modlarina verilen 6nemin arttig1 yeni bir kentsel
ulagim ¢agina taniklik ediyor. Bu artisin ardindaki nedenler ¢ok gesitlidir.
Sadece gelismekte olan {ilkelerin sehirleri degil, gelismis {ilkelerin sehirleri
de yeni rayli ulagim yatirimlarina ev sahipligi yapiyor. Tiirkiye'nin biiyiik
sehirleri de bu siireci heyecanla takip ediyor. Tiirkiye'nin en biiyiik

sehri olan Istanbul, 6zellikle son on yilda demiryolu agim genisletme
konusunda biiyiik basarilar elde etmistir. Bu ¢alisma, biiyiimeyi merkeze
alarak, yeni hatlar ve istasyonlarla biiyiiyen aglarda yolcu desenindeki
degisiklikleri ele almaktadir. Bunu yapmak icin, 2013"ten 2022"ye kadar
olan on yillik bir dénem, pandeminin transit kullanimi tizerindeki
etkilerini atlamak i¢in iki y1lda bir dort zaman noktasinda, yani 2013, 2015,
2017, 2019 ve 2022'de incelenmistir. Biiyiiyen agda, yeni hatlar ve/veya
istasyonlar eklendikge istasyonlardaki yolcu seviyeleri ve hat kullanimi
degismektedir. Istasyon kullaniminda dogrudan tespit edilebilen kargilikl
iligskiler, demiryolu hatlar1 arasinda tamamlayici veya ikame edici olabilir.
Istanbul da benzer oriintiiler gostermektedir. Hatlarin genisletilmesi ve
aktarma istasyonlarinin aga eklenmesiyle yeni giizergahlar kullanima
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acildik¢a, demiryolu transit yolcu seviyesi de artmistir. Ancak, hatlar ve
istasyonlar arasinda yolcu seviyelerindeki degisimler yiiksek farkliliklar
gostermektedir. Daha kisa giizergahlar ortaya ¢iktik¢a, daha uzun
glizergahlar yolcu kaybeder (ikameler). Farkl: hatlar arasinda yeni bir
aktarma istasyonu eklendikge, tiim hatlar bundan faydalanmaktadir
(tamamlama). Regresyon modeli, aktarma istasyonlariin ve tek bir hat
tizerindeki farkli hizmetlerin yiiksek yolcu seviyelerini artirdigini ve/

veya korudugunu ortaya koymakta ve ¢cogunlukla tamamlayiciligin
etkilerine isaret etmektedir. Calisma, demiryolu yolcularinin artirilmasinda
onemli bir faktor olarak aktarma istasyonlarina 6zellikle odaklanilmasin
onermektedir. Aktarma istasyonlari, 6zellikle yolcu talebinin yiiksek
oldugu giizergahlarda, genellikle sehir merkezi ile ¢evre bolgeler arasinda,
yolcu talebinde nemli bir rol oynamaktadir. Istanbul’daki en eski
demiryolu hizmetleri ile birlikte banliy6 hatlari modernize edilmis ve bir
denizalt1 tiineli ile baglanarak tek bir hat olan Marmaray olarak hizmete
girmistir. Regresyon modeli Marmaray’1 Istanbul’un en 6nemli ana hatt:
olarak ifade etmektedir. Dolayisiyla, Marmaray ile aktarma noktalarinin
olmasi bir demiryolu hattin1 desteklemektedir.
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GIRIS: NIiTEL VE NiCEL BiR KAYNAK OLARAK SIMETRI

Doga say1siz gesitlilikte bigime ev sahipligi yapar. Insanlar dogaya dair
gozlemlerinden dogan verilere, yasam gevrelerindeki estetik, islevsel ya da
tinsel ihtiyag ve sorunlara yonelik ¢6ziimler olarak siklikla bagvurmustur.
20. ylizyilin matematikgilerinden Hermann Weyl, “’Simetri, gegmisten
bugiine evreni anlamaya ¢alisan insanligin, algiladig: diizen, giizellik

ve kusursuzlugu tanimlayabilmek adina tirettigi bir fikirdir” der (Weyl,
1989, 5). Nobel 6diillii fizik¢i Leon Max Ledermann ve fizik¢i Christopher
Hill’e gore (2004, 13-14) ise fiziksel olan her seyin temelinde simetri vardir.
Simetri dogal mekanla insan yapisi olan mekanin, nitelenebilir olanla
Ol¢tilebilir olanin ortasindadar.

“Simetri” sozciigii Klasik Antik Yunanca'da degerler arasi dlgiilebilirligin
ortak bir ifadesi olarak “summetria” ismi ve “summetrion” sifat1 seklinde
kullanilmis; Mimar Marcus Vitruvius Pollio tarafindan “bir biitiintin
pargcalariyla ve parcalarin birbirleriyle uyumu” anlamina gelen “symmetria”
formatiyla Latincelestirilmistir (Hon and Goldstein, 2008, 70-71). Kiyas
etkenini ima eden bu tanimlara ek olarak, giincel ve teknik bir ifadeyle
simetri giiniimiizde hem bir nesnenin nitel bir dengeden kaynaklanan
armonik durumunu, hem de ¢esitli parcalar1 arasindaki birbirine es olma,
birbirine benzeme ve birbirini tutma durumlarini tanimlar. Bununla
birlikte simetri, bir nesne ya da sistemin dontisiimler karsisinda gosterdigi
degismezlik ile ilgilidir (Lederman ve Hill, 2004, 13-14). Dolayisityla simetri
hem geometrik bir olgu, hem de estetik uyum ve oranla ilgili bir ifadedir
(Hargittai ve Hargittai, 2009: 1).

Simetri ile yakindan iligkili modyiilerlik kavrami, hem dogal hem de yapay
yollarla sekillenmis mekanda bir yarar unsuru olan tasarruf ve verimlilik
ile ayni zeminde bulusur. Modiilerlik, doganin ekonomik isleyisine dair
temel bir unsurdur (Jablan, 2002, 269). Pek ¢ok dogal striiktiir modyiiler
dizilimlere sahiptir ve ¢ogu tiir, hiicreleri arasindaki simetrik iliskileri
olusturacak olan altin oran, altin ag1 gibi sayisal belirleyicileri milyonlarca
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Resim 1. Dogada simetrik etkinlikler (Birinci
siitun: Su molekiillerinin altigen yollar
izleyerek 6zgiin kar kristali formlarinda
kompaktlagmasi. Fotograflar: Wilson

A. Bentley, 1931 (Bentley, 1999). ikinci
siitun: Diatomlarda harekete bagl simetri.
Fotograflar: Stephen Main, Rex Lowe, Sarah
Spaulding, Mark Edlund, (Spaulding &
Edlund, 2008) Ugiincii siitun: Doganin
cesitli orneklerinde egbigimlilik. Dordiincii
stitun: Bitkilerden gesitli simetrik dontistim
ornekleri. (M. Hargittai ve Hargittai, 2009)
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nesildir kaybetmemistir (Glaeser, 2013, 263). Matematiksel biyolojinin
kurucusu D’Arcy Thompson (1942, 958-1025), “‘Biiyiime ve Bigim Uzerine””
adli yapitinda dogal striiktiirlerin geometrilerinde s6z konusu oransal
kurallari takip etmesini isleyiste ekonomik olan yolu se¢me egilimleri ile
agiklamaktadir. Doga, simetriyi kompaktlastirma yolu i¢in bugiin daha
¢ok sey sOyleniyor olsa da muisir bitkisinin parankimasinda, goz retinal
mozaiklerinde, diatomlarda; daha bilindik drnekleriyle ise bal peteklerinde
ve kar kristallerinde bu hesaplamalar: kullanir (Weyl, 1989, 85-87).

Harcanan enerjinin diisiiriilmesi, minimum enerji girdisiyle maksimum
yarar saglama eylemi de bir tasarruf yontemidir. Kompakt kristaller olan
viriisler hiicreyi enfekte edebilmek icin ¢ok ytizlii simetrik diizenleri takip
ederek bigimlenir ve enerjilerini minimize ederler. Benzer sekilde; papatya
tepeciklerindeki spirallerde Fibonacci dizisiyle benzerlik gosteren simetrik
tutum da doganin miimkiin oldugunca ¢ok tohumu en kiigiik yiizeye
yerlestirebilme ¢abasindan ileri gelir (Stewart ve Golubitsky, 1993, 251-258).
Biyomimetik alanda ¢alismalar yapan bilim insani Julian Vincent “dogada
malzemeler degerli, bicimler ise ucuzdur” der. Doga, malzemenin verimli
kullanimi i¢in oldukga ekonomik, form gelistirme konusunda olabildigince
mabharetlidir (Pawlyn, 2016, 9). Simetri ile saglanacak tekrarlilik is verimini
arttirir, yeniden kullanim olanaklari saglar ve benzer pargalar tasarim ve
tiretim maliyetlerini diistirtir (Conway vd., 2008, 7). Resim 1'de dogada
mevcut olan simetrik etkinliklere dair bir grup ornek goriilmektedir.

Nesnelerin ve mekanlarin algilanmasini saglayan ve tiim yapinin en
disinda bulunan fiziksel katmanlar ytiizeylerdir. Simetri, yiizeylerin
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verimli boliinebilmesinde, islevselliginin arttirilmasinda, bigimsel ve
estetik karakterlerin belirlenmesinde gesitli getirileri olan bir kavramdir.
Simetrinin kurallar1 dogada oldukga karmasik isler ve dogal simetriler
ulasilabilen tasarim teknolojisi ile erisilemeyecek verim ile iliskili
standartlardadir. Ancak simetriyi meydana getiren birim, islem ve
olaylarin meydana getirebilecegi geometrik olasiliklar, tasarimda 6zdes
parca kullanimu ile tasarruf etkeninin degerlendirilebilmesi i¢in kuramsal
bir zemin olarak degerlendirilebilir.

Giiniimiizde tasarim teknolojisinin iiretken tasarim aygitlari, dogal
mekan ve insan yapimi mekan arasindaki pragmatik degerlere katki
saglayacak unsurlarin kesfi i¢in sinirsiz olanaklar tasimaktadir. Uretken
tasarim, simetri ve ylizey lizerinde dogadakine benzer kalitsal iliskilerin
kurgulanmasini, tasarimlarin siiflandirilmasini, yapisal olarak
degerlendirilebilmesini ve fiziksel diinyadakileri taklit eden kosullar
altinda test edilebilmesini saglar. Dogal simetrik 6gelerin var olus sekilleri
mekansal 6geleri etkileyecek ekonomik fayda arayislar: konusunda kaynak
teskil edebilir. Binlerce y1ldir mimari tasarimda mevcut olan biitiinii
hiicrelere bolerek ¢ozme fikrinin tiretken tasarim siirecine dahil edilmesi,
dogada meydana gelen ve ¢ok sayida bigimsel sonug veren simetrilerin
temel islem basamaklari halinde degerlendirilebilmesini saglar. Bu durum
algoritma tabanl tasarim olgiitiinde gerceklesen iki tarafli bir is giicii
tasarrufu olarak diistiniilebilir.

Calismada verim ile iligkili kaygilara baglh olarak sekillenmis tiretken bir
tasarim sistemi onerilmektedir. Sayisal degerlerle kontrol edilebilen ve
birbirleriyle belirli diizeylerde kalitsal iligkilere sahip parametrik yiizey
tasarimlari tiretebilen yontemlerin esbi¢imli olarak insa edilmesi ¢alismanin
nihai amacidir. Bu durumda hedeflenen sonug iiriin veya {iriinlerin kendisi
degil; {irtin veya tirtinlerin {iretilebilmesini saglayan, bilgilerin sanal bir
cercevede fakat fiziksel diinyaya uyarlanabilir bir diizeyde sistemli olarak
tasnif edildigi, iiretken tasarim yontemleriyle kurgulanmis prosediirler
olacaktir. Uretken tasarim siirecinin simetri kavramimin dogadaki
varolussal dinamiklerine olan uyumu, doga ve tasarimci arasindaki

fayda dongtisiine gii¢, zaman ve veri tasarrufu anlaminda yeni olanaklar
saglamak adina kullanilmistir. Calismada simetri gruplari birbirleriyle

sag el-sol el iliskisi, yani kiral bir iliski kuran pargalar: algoritma destekli
tasarim programi olan McNeel Grasshopper’da olusturulmus yontem
dizinleriyle monohedral, yani birbirine tam olarak es parcalarla kurulmus
ylizeyler olarak yeniden insa edebilme amaciyla kullanilmistir. Bu nedenle
periyodik olmayan yari kristal oriintiiler ¢alisma kapsaminin disinda
tutulmustur. Kiralitenin yansima simetrisine sahip birim hiicrelerin
monohedralestirilerek giderilmesi, kalip maliyetlerini minimize etmek
amactyladir. Bu yolla simetrinin verim ve tasarrufla iligskisi daha elverisli
bir bicimde kullanilacaktir.

TEMEL DONUSUMLER VE SIMETRi GRUPLARI
Temel Doniisiim Algoritmalar1

Tasarim arastirma alani igerisinde simetri, kiiltiirel bir deger, bilissel

bir alg1 etkeni, tasarruf ve yarar unsuru olarak veya hareket unsurunu
destekleyici bicimde ya da bilimsel niteliklerinden hareketle elde
edilebilecek cesitli basliklar altinda degerlendirilmeye uygundur. Ancak,
bir yiizeyin simetri baglaminda degerlendirilebilmesi i¢in simetriye dair
bir takim temel araglara basvurulmali ve simetrinin uzayda kendisini var
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etme yolu olan doniisiim islemleri incelenmelidir. Simetrik bi¢cimi meydana
getiren; “transformasyon” (Crowe, 2001, 3; Liu vd., 2010, 6; Makovicky,
2016, 92), “primitif simetri” (Liu vd., 2010, 7) ya da “rijit hareket” (Hahn,
2012, 93; Kaplan, 2009, 12) adlar1 da verilen ve simetriyi kurgulama-
¢ozlimleme prosediirlerinin adimlari olan bu islemler simetri etkinliginin
olusturucularidir.

Resim 2'de bir temel hiicrenin doniisiim algoritmalar1 goriilmektedir.
Déoniistimler, bir tasarimin bigim ve Olciilerini degistirmeyen rijit
hareketlerdir (Hahn, 2012: 93) ve ylizey tasarimlarinda eslesebilir
pargalarin olusturulabilmesini saglarlar (Kaplan, 2009: 12). Iki boyutlu
Oklid uzayinda periyodik bir &riintii ne kadar karmastk goriiniirse
goriinsiin ¢oziimlenebilmesini saglayacak olan temel doniisiimler dort
tanedir; bunlar, 6teleme, doniis, yansima ve kayma yansimasidir (Conway
vd., 2008, 135-136; Liu vd., 2010, 7). FDOM (Fundemental Domain) birim
hiicreyi temsilen soldan saga dogru giden bir veri akis: igerisinde islenir.
Ik satirda friz tiirii 6teleme ve iki boyutlu 6teleme (o) gergeklesir. Tkinci
satir doniis islemini ifade eden e karakterini, {iciincii satir yansima islemini
ifade eden * karakterini igerir. Dordiincii satir kayma yansimasini ifade
eden x karakterini igerir.
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Simetri Gruplan

Bu doniisiimler bireysel degil de sistematik sekilde gerceklestiklerinde
islem kiigiik bir doniisiim yerine daha karmasik tasarimlar meydana
getirir. Tasarimin karmasikligindan bagimsiz olarak; bu doniisiim
kombinasyonlart mantiksal iligkiler barindirmaktaysa, tasarima ait birim
parcalar daima korunur. Simetri grubu, simetrik transformasyonlar
altinda korunan bu parcalar: kesfeden, bigimlendiren ve sistematik olarak
incelenebilmesini saglayan bir yoldur (Hon ve Goldstein, 2008, 2). Simetri
grubunu olusturan bir birim bi¢im degistirmeden ve simetrik kimligini
kaybetmeden simetrik tasarimi olusturur. Ayni zamanda simetri grubu,
esdeger birim ya da figiirleri devaml biitiinliiklere doniistiiren islemler
dizisinin sonug trtiniidiir. Bir doniistim islemi baska bir doniisiimii takip
edebilir; bu iki islemin meydana getirdigi grup ise baska bir simetrik
doniisiim islemiyle biitiinciil bir sonug {iretebilir. Tiim durumlarda, birimin
kendisi gibi, birimin doniisiimii de simetri grubunun kimligini olusturan
esas etkenlerden biridir (Horne, 2000, 7-8).

ki boyutlu Oklid uzayinn kapsadig1 simetri gruplari; uzayin sifirinc
boyutundaki nokta gruplar: (doniissel grup ve dihedral grup), uzayin
birinci boyutundaki friz grubu ve uzayin ikinci boyutundaki diizlemsel
kristalografik grup ya da diger adiyla duvar kagidi grubudur (Liu vd.,
2010, 15-16).

Her simetri grubu, tiim karakteristiklerini ifade eden bir grup diyagramiyla
gosterilir. Iki boyutlu Oklid uzayindaki simetri gruplari, boyut sayisina ve
konu edilen grubun transformasyon o6zelliklerine gore kategorize edilir. Bu
kategorizasyonda Schonflies notasyonu, Herman ve Maugin notasyonu,
Coxeter notasyonu (Jablan, 2002, 45) ya da bu ¢alismada kullanilmis olan
Conway notasyonu (Conway vd., 2008, 29-49) gibi harf, rakam ya da
semboller iceren ¢esitli kisaltmalar kullanilir.

Nokta grubu, doniissel grup ve dihedral grup olmak tizere iki baslik
altinda degerlendirilir (Liu vd., 2010). Déniissel gruba dair tasarimlarda
temel birim merkez nokta ekseninde doniis etkinligini 360/n derece

aciyla gerceklestirir ve biitiinliik bu birimin n sayida tekrarindan

olusur. Calismada kullanilan Conway notasyonuna gore * karakteri
kaleydoskoplari, ® karakteri doniisleri tanimlamak icin gosterilir. Bir
nokta etrafinda bigimlenen tiim mimari rozetler bu notasyona gore ® ve

* karakterlerinden en az birisini bulundurmak durumundadir (Conway
vd.,2008, 10). Ornegin 2 iki yonlii bir doniisii, *6 , 6 katli bir kaleydoskopu
tanimlar.

Bir noktay1 temel alan simetrik diizenlerden farkli olarak frizler ise, iki
boyutlu uzayin bir boyutu boyunca uzanir ve bu uzunluk aks1 boyunca
esit aralikli 6telemelere bagli olarak sonsuz tekrarlilik olustururlar. Bir
dogrultuda toplam 7 farkl tiirde meydana gelebilen frizler birinci boyutta
simetrik olarak ele almirlar (Crowe, 2001: 6; Mainzer, 2005, 135; Makovicky,
2016, 161). Conway Orbifold Notasyonu (2008: 29-49), friz grubu igin {i¢
farkli adlandirma yontemi onerir. Bunlarin ilki, grubun birinci boyuttaki
sonsuz Oteleme doniisiimiinii ima eden < karakterini igeren iki ya da ii¢
karakterli temel notasyondur. Bu notasyonda nokta grubunda oldugu
gibi * yansima doniisiimiinii temsil eder. Eger yaninda rakam yoksa,

ayna sayisi tektir; eger yanindaki rakam 2 ise iki aynanin kesismesine
dayal1 bir kaleydoskop olusmustur. Friz grubunun tiimii eese, cox, 0¥, *coco,
2200, *2200 ve 2% seklindedir. o karakteri friz grubundaki dogrultusal
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otelemeyi, x karakteri ise simetride bir kayma yansimasi mevcut oldugunu
gostermektedir.

Hem tarihi hem de folklorik perspektiften bakildiginda friz grubunun
geometrik kodlar1 ge¢miste pek ¢ok kiiltiir tarafindan ¢oziilmiistiir (Crowe,
2001, 6-8). Tasarim tarihi perspektifinden bakildiginda, Antik Yunan,

Roma ve Islam mimarisinin frizler agisindan oldukga zengin oldugu
goriiliir. Bununla birlikte tarihte frizler, tek dogrultuda meydana gelen
Otelemelere bagli olduklar: igin silindir gibi ti¢ boyutlu topolojiler tizerinde
dairesel ve spiral diizenlerde de kullanilmistir (Makovicky, 2016, 31). Friz
grubu tasarimda esneklik saglar ve ona ait dogrusal hatt1 boliintiileyecek
noktalarin sirali olarak izdiisiim elde edebilecegi baska bir egri, tasarimin
projeksiyonu igin ek kisitlamalar belirtmemektedir.

Simetrik bir diizen, birbirine paralel olmayan iki farkli dogrultuda
Oteleme igeriyorsa bu diizen periyodik olarak kabul edilir. Duvar kagidi
grubu, iki boyutta gesitli doniisiim etkinliklerine sahip, periyodik bir
gruptur (Bonner ve Kaplan, 2017, 4). Her duvar kagid: grubu, temel
dontistimlerin gesitli kombinasyonlariyla kendisini olusturan daha kiigiik
alanlara boliinebilir. Bu alanlar birim hiicre (fundamental domain) olarak
tanimlanir. Diizlemsel simetrik tasarimlarin duvar kagidi grubu altinda
degerlendirilebilmesini saglayan etken, birim hiicrenin ikinci boyuttaki
periyodikligidir (Makovicky, 2016, 35-36). Bu tiir diizlemsel simetrik
tasarimlar birim hiicrenin iki boyutta, dort temel doniisiimiin biriyle ya da
birkagciyla sistematik olarak isletilmesi ile tasarlanirlar (Crowe, 2001, 10).
Daha agik bir tanimla, 6teleme (0), doniis (*), yansima (®), kayma yansimasi
(x) ve bu doniistimlerin diizleme ve birim hiicreye uyarlanabilecek tutarl
kombinasyonlar1 duvar kagidi oriintiileri meydana getirir (Mainzer, 1996).

Duvar kagidi grubu (Diizlemsel Kristalografik Grup) hakkinda kapsaml
smiflandirma 19. Yiizyilin ikinci yarisindan itibaren yapilmigtir. Yine

de diizlemsel simetrinin periyodik kullanimlarma dair temel bilgiler

MO 12. Yiizyildan itibaren gesitli uygarliklar tarafindan bilinmekte ve
estetik anlamda kullanilmaktadir (Jablan, 2002; Mainzer, 1996). Daha

ge¢ donemlerde hemen hemen her kiiltiirde yer edinmis olsa da, Klasik
Antik Donem Akdeniz mozaikleri, Cordoba stili mermer ve pigsmis toprak
karisimu iki boyutlu ortintiiler, Selcuklu, Karahanl ve Gazneli dénemi
girih tasarimlar, Iznik ginileri, 19. Yiizy1l sonu ve 20. Yiizy1l baginda etkin
olmus Art Nouveau akimi biinyesinde tasarlanan duvar kagitlar: ve gesitli
doseme Oriintiileri gibi bu konu hakkinda gosterilebilecek ¢ok sayida
belirgin 6rnek vardir (Makovicky, 2016, 58).

Conway ve digerlerinin (2008, 29) “’Sihirli Kuram” olarak da adlandirdigi
duvar kagidi grubu, ya da diger adlariyla diizlemsel simetri grubu ya

da diizlemsel kristalografik grup, bir takim kristalografik kisitlamalar
nedeniyle 17 adettir ve 19. yiizyilin ikinci yarisinda yapilmis kapsaml
bilimsel ¢alismalardan bugiine dek yeni bir grup tanimlamamaistir. Bu

17 gruba ek olarak bir yeni grup daha tanimlamanin neden miimkiin
olmadigina dayali hesaplamali ispatlara (Conway vd., 2008, 33-37) adl1
calismada yer verilmektedir. Resim 3, sematik olarak simetrinin iki
boyuttaki temel doniisiimlerini ve Conway notasyonuna gore olusturulmus
Grasshopper algoritmalarini gostermektedir. Bilgisayar kiimesi (cluster)
olarak verilen temel doniisiim nodlarmin (devre diigiimii) igerdigi alt
yontem dizinleri ilerleyen boliimlerde ayrintili olarak listelenecektir.
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Resim 3. Simetrinin iki boyuttaki temel
doniisiimleri ve Conway notasyonuna gore
olusturulmus algoritma
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iC MIMARI YOZEY TASARIMI ICIN ALGORITMA TABANLI BiR
MODELIN GELISTIRILMESI

Algoritma tasarlanirken iirete¢ bazi fonksiyonel katmanlara yanit

verecek Olciitlerde boliimlenmistir. Bu noktada amag, bir diizlem olmasi
gerekmeyen, sinirlari belirli bir yiizeyi, kendi esleriyle mekan olusturucu
topolojiler olusturabilen bir aygit olarak sifirinci boyuttan birinci boyuta,
birinci boyuttan ikinci boyuta, ikinci boyuttan ticiincii boyuta ulasarak
kurgulayabilmektir. Bu kurguyu 6rneklemek i¢in dort temel doniistimiin
timiinii igeren 22* ve 22x gruplar1 secilmistir. 22* grubunu olusturan hiicre
kare ya da dikdortgen temel hiicreden biri, 22x grubunu olusturan hiicre
esit kenarlarmin aralarindaki ag1 degisebilir ikizkenar dik {iggen temel
hiicredir. Tkizkenar dik iicgen temel hiicrenin esit kenarlar1 arasindaki oran
sabit ve 1'dir. Kare ya da dikdortgeni olusturan govdede de ayritlar aras:
a1 sabit ve 90'dir. Govdedeki say1 kaydiricilarinin degistirilmesi birim
hiicrelerin istenen bigime gelmesini kolayca saglamaktadir. Resim 4, 22*
ve 22x gruplari igin, verilen r uzunlugundaki bir dogru par¢asindan esit
olmayan agilar1 degisebilir ikizkenar {icgen ve en boy orani degisebilir
dikdortgen birim hiicre olusturan bilgisayar kiimesinin (cluster) agilimini
gostermektedir. Girdiler (input) r ayrit uzunlugu, an ayritlar arasi ac1 ve sc
ayritlar arasi 6lgek, ¢iktilar (output) ise birim hiicrelerdir.
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Resim 4. Algoritmanin kok ve govdesi icin
agis1 degistirilebilir ikizkenar tiggen ve en
boy orani degisebilir dikdortgen birim hiicre
(22* ve 22x gruplarr icin)

Calismanin {iretken tasarim stirecini temsil eden gorsel algoritma tig
katmandan olusmakta ve simetrik yiizey birimlerini ¢esitlendirecek yontem
dizgelerini icermektedir. Satirlardaki kalitsal benzerlik ve farkliliklar iliskili
simetrik diizenlerin karakteristiklerine dair ipuglari verir. Birinci katmani
temsil eden kok, i¢ mekan yiizey kurgusunu saglayacak temel birimin
kenar Ol¢iistinii metrik olarak belirlemekte ve yoniinii tayin etmektedir.
Resim 4'te goriildiigii tizere, govde olarak tanimlanabilecek ikinci katman
ise kenar sayis1 ve kenarlar arasi olasi agilara dair segenekler sunar ve
kapali temel hiicreye ulagilir.

Uclincii katman ise simetrik temel déniisiimlerin (6teleme, yansima, doniis
ve kayma yansimasi) gergeklestigi, islenmemis haldeki riintiilere (egri ve
ylizeyler) ulastiran yerdir. Bu kism1 agacin govdeye en yakin olan dallarina
benzetilebilir. Her simetrik grup kendi karakteristigine uygun islem
siralarmi takip eder. Bu kisimdaki yegane degisken oteleme islemlerini
belirten sayisal degiskenlerdir. Bu degiskenler oriintiileri olusturan
birimlerin iki dogrultudaki tekrar sayisinin yonetilmesini saglar. Resim

5, birim hiicreden 22* ve 22x gruplarini olusturan dallar1 gostermektedir.
Doniis, yansima, kayma yansimasi ve dteleme ortada kiimelenmis (cluster)
olarak, siyah dikdortgen icinde ise acilmis yontem dizinleri olarak numara
sirasina gore gosterilmistir.

Gii¢c-Zaman Tasarrufu Odakl1 Sinirlar

Uzerinde durulmasi gereken diger bir kriter egbigimliliktir. Dogada

bu kurallara daha ¢ok yakisayan modellere goz atildi§inda simetrinin
diizlemsel doniisiim kurallari ile kolayca tarifi yapilabilecek 6rneklerle
de kargilasilir. @rnegin, cesitli tiirler ytlizeylerinde egbicimlilik gosterir.
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Resim 5. Kiimelenmis (cluster) ve acik
olarak 22* ve 22* gruplarini olusturan temel
déniistimleri iceren yontem dizinleri (Gorsel
yazarlar tarafindan tiretilmistir)
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Gozle goriilemeyecek derecede kiigiik dlgekte hareket eden viriislerin ya
da daha kiigiik 6l¢ekte molekiiler baglarin diizenleri modiiler anlamda
esbigimlilige nceki 6rneklere gore daha yakindir. Ureteglerin kurgusunda
sayisal degiskenlerin islenebilmesi, {i¢ boyutlu tasarim, zaman degiskenine
uyarlanabilirlik, coklu sonug verebilme, prototipleme ve tahmini iiretim-
kullanim senaryolarini daha verimli hale getirebilecek iki kriter {izerinde
durulmustur. Bunun nedeni simetri gruplarindaki yansima 6zelliginin
modiiliin ayna esine ihtiya¢ duyabilmesi, bu durumun ise kalip ve iiretim
masraflarini arttiracagi ongoriisiidiir.

Kiralitenin Giderilmesi

Kiral terimi ayna gortintiisiiyle birlikte bulunan cisimleri tanimlamak igin
kullanilir. Monohedral ve dihedral oriintiilerin tiimiiniin ilgili simetri
grubu temel alan proksi ytiizeyler araciligiyla monohedrallestirilmesi
miimkiindiir. Bu olasiliktan hareketle simetri gruplarina dair tiim
geometrik ¢iktilar kendi esleriyle ilgili yiizey Oriintiisiinii olusturabilecek
ve ayna eslerine (dihedral kopyalarina) ihtiya¢ duymadan yalnizca
otelenerek ilgili simetrik grubu olusturabilecektir. Bu anlayis, simetri
grup kurami temel alinarak kurgusu yapilan algoritmayla ulasilacak
tlim Oriintiilerin hem monohedral ve dihedral birimlerden ayr1 ayr1
olusabilmesi hem de bu geometrilerin siirlar: 6nceden belirlenmis
topolojilere ti¢ boyutlu olarak izdiisiim elde edilebilmesi ihtiyac1 ve
ongoriisiinden dogmustur ve bu karmasik islemin anlasilmasi topoloji
kavramina deginmeyi gerekli kilmaktadir.

Resim 6, latis (kafes) tizerinde tanimlanan ve birbirini bigimsel olarak
tamamlayan iki adet dort kontrol noktali NURBS egrisi olusturmakta ve
bu egriler icin monohedral bir yilizey bulmaktadir. Bu sayede dihedrallik
igeren Oriintiilerde de modjiillerin ayna eslerine ihtiya¢ duyulmadan
belirlenmis bir aciklik gecilebilecektir.

Uretken Tasarima Uygunluk

Bu kosullar altinda modelin gelisimini olusturan siirecte yiizeyin tanimi,
i¢ mekan dlgegini ve oriintii {iretim siireglerinden beklenen ekonomik
faydalar: gozetebilecek standartlara getirilmelidir. Dogada ¢cogunlukla
harcanan enerjinin diisiiriilmesi amacina hizmet eden simetri dijital
tasarim siirecinde de tasarruf amacina hizmet edecek, bu yolla normalde
ayna ikizlerini, yani iki farkli kalipta modiilii gerekli kilacak simetrik
parcalar yekpare bicimde monohedral oriintiiler kurabilen, ayni zamanda
kendi i¢inde de simetrik boliintiilenmelere olanak tantyan topolojilere
doniigebilecektir. Bu durum oncelikle bilgisayara verilen gorevin islem
tanimina sinir belirlemektedir. Her topoloji igin belirlenen U=10 ve V=10
degeri tiim simetri gruplar igin dijital ortamda esit yer kaplayan ti¢

Resim 6. UV koordinatlar: sayilarla atanan boyutlu veriler {iretebilmektedir. Modiiliin ve modiiliin esleriyle kurulan

iki adet NURBS egrisine uygun monohedral  y{izey biitliniiniin dijital ortamda tasarlanmasi yalnizca temel hiicrenin

bir ytlizeyin (mod) bulunmasi (Gorsel t 1 terli ol Kkt I . it d 1 t
yazarlar tarafindan tiretilmistir) asarimiyla yeterll olacaktir. 1¢ mimari tasarimda eg parcgalarin tasarim,
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WY
VARAA

VAV A
WAVAVAVAVY
Ula | Vlia | Ulb | Vlb | Ulc | Vic | Uld | V1d | U2a | V2a | U2b [ V2b | U2c | V2c | U2d | vad
22%-A 1.00 | 1.00 | 0.00 | 0.55 | 0.45 | 0.50 | 0.00 | 0.50 | 1.00 | 0.50 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
22*-B 1.00 | 0.00 | 0.00 | 1.00 [ 0.00 | 0.00 | 0.00 [ 0.50 | 0.00 | 0.00 [ 0.96 | 0.00 | 0.00 | 0.00 [ 1.00 | 0.50
22*-C 0.00 | 0.00 | 0.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.50 | 0.00 | 0.50 | 1.00 | 0.00 [ 0.00 | 0.62 | 1.00 | 0.50
22*-D 1.00 | 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 [ 0.00 | 0.00 | 0.50 [ 1.00 | 1.00 | 1.00 | 0.00 [ 0.50 | 1.00
SONCOD SONCD
an R
SOOI
S T N S
. o SRR
R SN SRR
HRIRITIR
SRR
RS AR R
Ula | Vlia | Ulb | Vib | Ulc | Vic | Uld | Vid | U2a | V2a | U2b | V2b | U2c | V2c | U2d | vad
22x-A 1.00 | 1.00 | 1.00 | 0.39 [ 0.22 | 0.85 | 0.24 [ 0.50 | 0.24 | 0.50 [ 0.00 | 0.00 | 0.00 | 0.00 [ 0.00 | 0.00
22x-B 0.00 | 1.00 | 0.00 [ 0.31 ] 1.00 | 0.85 | 0.25 | 0.50 | 0.25 | 0.50 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
22x-C 0.00 | 1.00 [ 0.51 | 0.84 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 [ 0.00 | 1.00 | 0.00 [ 0.00 | 1.00 | 1.00 | 0.50
22x-D 1.00 | 0.00 [ 1.00 | 1.00 | 0.00 | 1.00 | 0.00 [ 0.51 | 0.00 [ 0.50 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00

Resim 7. Girilen sifir ve bir aras1 U ve V
degerlerine gore 22* ve 22x grubu yiizey

tasarimlari

iiretim, yeniden iiretim, kullanim ve yeniden kullanim siireglerine olan

olas1 verim ile iliskili katkilar1 ile fiziksel yarar boyutu da gozetilebilir
olacaktir. Resim 7 {iretken tasarim programi Grasshopper 3d icerisinde
tasarlanmus 22* ve 22x gruplarina verilen UV koordinat sayilar ile alman
sonuglar1 gostermektedir.

Mekansallagsma Yollar1

Calismada iki boyutlu Oklid uzayinda iiretilmis driintiilerin iizerine,
degerleri O ile 1 arasinda degisen 16 adet say1 ile birbirleriyle iliskili iki
adet dort kontrol noktali NURBS egrisi ile egri ¢ekici (curve attractor)
tasarlanmis, bu egrinin kontrol noktasi verilerinin {i¢iincii boyuta
tasinmasini saglayan yiikseklikler i¢in 0,00 cm ila 10,00 cm arasinda
degisen hedef aralik (domain) belirlenmistir. Ik katmanda belirlenmis
herhangi bu metrik deger ile hem modiilde hem de ylizeyde ancak

bu aralikta bir rolyef derinligi olusturmas: istenmistir. Resim 8, 22x
grubundan olup kiral parcalar igeren bir ylizeyin monohedral, rolyefli bir
ylizey olarak reparametrize edilme yontemini gostermektedir.

Iki boyutlu verinin iiclincii boyuta islenmesinde cekiciler (attractor)
kullanilmistir. Bir gekici bir nokta, bir nokta grubu, bir egri, bir egri grubu
ya da herhangi bir geometrik biitiinliik olabilir. Bu bilesen, etrafindaki
baska bir geometrik diizeni kendi limitlerine ve yeni tanimlanmus limitlere
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Resim 8. Monohedral yiizey sinirlari
igerisine egri ¢ekimi (curve attraction)
yontemine gore tasarlanan, kiral parcalar
igeren 22x grubundan bir yiizeyin tiretilisi

KORCAN GULFIDAN, iPEK FiTOZ

gore degistirir (Tedeschi, 2014, 112-118). Giris verisi olarak alian A>B
araligina sahip sayisal degiskenleri A’>B’” araligina getiren “Yeniden
Haritalandirma” (remap) komponentleriyle beraber ¢alisirlar. Birinci satirda
ylizey u ve v sayilarina gore parcalanmaktadir. Bu parcalarin merkez
noktalar1 ve periyodik egri grubu tizerindeki noktalar arasindaki uzaklik
yeniden haritalandirilabilir. Resim 8'de ikinci satirda bu komponentlerin
calisma prensibi gosterilmistir. Bu komponent bir kaynak bir de hedef
aralik (domain) gerektirir ve kaynaktan alinan tiim sayilar: 6ngoriilen
hedef araliga gore yeniden numaralandirir. Ornegin durgun bir géle atilan
bir tas kendi bicimsel karakterinden etkilenen bir hareketle suyu halkalar
halinde ytikseltir. Ayni gole atilan demir ¢ubukta ise bu hareketlenme
¢ubugun yogunluguna ve biiytikliigiine gore farkli bir desende olur.

Tas ve cubugun belirli latislere uyumlu simetrik kopyalarin tiretildigini
varsaydigimizda tiimii ayni anda atildiginda ortaya simetrik bir girisim
deseni gikar. Simetri gruplarini ve onlara uyumlu ¢alisacak gekiciler
tasarlamak ytlizeylerde yaratici girisim desenleri ortaya ¢ikarabilir.

Iki boyutta bosluk kalmaksizin ve iist iiste binme olmaksizin birlesebilen
simetrik Oriintiiler mekansallastiklarinda bu tamamlayiciliklarin
kaybedebilirler. Bu nedenle modiil-yiizey kurgusunda dikkate alinmis
en 6nemli adimlardan biri, modiilii sabit kalabilen, yansima ve kayma
yansimasl yapabilen ya da belirli bir a¢iyla doniis gergeklestirebilen, yani
cesitli olasiliklarda bir araya gelebilen esleriyle estetik agidan tutarl bir
birlesim yaptirabilmektir. Bu nedenle kenar hatlarinda olusabilecek sisme,
dalgalanma ve ezilmeler mantikli sayisal degiskenlerle denetlenebilir
olmalidir. Bu noktada, topolojideki sayisal tutarliligi saglamak adina
uygun adimlar tespit ve takip edilmistir. Resim 8'de tigiincii satirda
yeniden haritalandirilan veri egrilere ve loft ylizeylere doniigmiistiir.

Simetrik modiillerin verim etkeni ile birlikte degerlendirilmesi pek ¢ok
yolla miimkiindiir. Is giicii tasarrufunun yaninda parga ebatlandirmasi
ile ilgili faydalara dair sorunlar, 6rnegin modiillerin en boy orani ve
bu modiillerin daha kiiciik es parcalara boliiniip boliinemeyecegi
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Resim 9. Doniigsel ve dihedral gruplar igin
algoritma destekli tasarim programu ile
uretilmis ve tasnif edilmis 6rnekler
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sorusu verim ve tasarruf etkenleri 1s1§1inda yanitlanabilir. Resim 9'da
algoritma destekli tasarim programi Grasshopper 3d ile tiretilen noktasal
simetriler (doniissel ve dihedral) tasnif edilerek ¢izelgelestirilmistir. Bu
siniflandirmada simetrinin yalnizca noktasal etkinlikleri kullanilmistir.

Tiim noktasal (doniissel ve dihedral) gruplarin basitce kare igerisine
izdlistimii elde edilmistir. Yani x/y orani tiim bu gruplarda 1 degerindedir.
Bu grup cizelgede yesil renkte gosterilmistir. {lk alti grup déniigsel grubun
ilk alt1 basamagini tanimlar. ® grubuna ait birimler kendisinin simetrigidir,
bu yoniiyle asimetrik modeller {iretir. ¢2, ¢4 ve 2" seklinde doniis sayis1
gesitlenen gruplar karesel, yani x/y=1 oranina gore gore birbirlerine denk
alt baska parcalara da boliinebilmektedirler. 2" doniis sayisina sahip
olmayan doniigsel simetrilerde bu varsayimsal karenin ¢okgensel olarak
parcalanmasi ya da birbirinin esdegeri parcalarin bu karenin i¢inden
¢ikarilmasi gerekmektedir.

Dihedral grupta da malzemenin verimli kullanimi i¢in oriintiiniin
parcalarina ayrilma sekli dontissel gruba benzer. Yalniz bu defa ilk grup
olan **, e grubundan farkli olarak iki kiral pargaya boliinebilmektedir.

Bu durum negatif ve pozitif kaliplar yoluyla kiral parcalarin tasarruf
beklentisini karsilayacak ol¢iitlerde olusturulmasina etki edebilir. Doniigsel
gruptakine benzer bu karesel projeksiyonlarda 2" katli dihedral gruplar
kiral esleriyle gruplanan alt parcalarin tekrarina dayandiklari i¢in bu kare
modeller birbirlerine tamamen es parcalara boliinebilir. 2" katli olmayan
kaleydoskoplarda kare modelin ¢okgensel olarak parcalanmasi ya da
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Resim 10. Friz grubu icin algoritma destekli
tasarim programu ile tiretilmis ve tasnif
edilmis 6rnekler
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esdeger parcalarin bu karelerin i¢inden ¢ikarilmasi gerekir. 2" kath noktasal
simetrilerde bu kolaylig1 saglayabilmek adina nokta gruplarinin tiimiinde
x/y degeri 1 olarak kabul edilmis ve yesil renkte gosterilmistir.

Bu oran ebatsal gesitlilik olusturmak adina friz grubunda gesitlenmektedir.
Yedi adet friz grubunun tamami bu oransal gesitlenmeye uygundur.
Conway notasyonuna gore (2008, 29-49) x olarak ifade edilen kayma
yansimasi doniisiimiinii bulunduran cox grubu ve * olarak ifade edilen
yansima doniisiimiinii bulunduran eo¥, *eoco, ¥2200 ve 2*eo gruplari kendi
kirali ile gruplanmus tekrarh parcalar icerir. Resim 10'da goriilmekte olan
friz grubunun tiimiinde x/y oran1 degisebilmektedir ve bu o6zellik ¢izelgede
mavi renk ile gosterilmisgtir.

Kristalografik tekrarliliklar iceren duvar kagid: grubunda da semboller ve
kirallik iligkisi bu sekilde isler. Ancak diizlemsel kristalografik gruplardan
0, 2222, **, xx, *x, ¥2222, 22%, 22x ve 2*22 friz grubundaki gibi x/y oran1 ¥ ve
2 aras1 degisken dortgensel topolojiler iizerinde izdiisiim elde edebilirken
442, *442 ve 4*2 gruplarinda x/y orani 1 degerine sabitlenmistir. Bu
kisitlamadan dolay1 bu gruplarda tekrarlilik birbirine denk kare modjillerle
olusmaya uygundur.

333, *333, 3*3, 632 ve *632 gruplarinda bu tekrarlilik kare bir formatta
ilerleyemediklerinden ve sahip olduklar1 6zgiin geometrilerinden dolay1
x/y=\3/2 oraninda modjiiller olusturmus, bu grup c¢izelgede kirmizi renkle
gosterilmistir. Ucgensel latislere sahip bu driintiilerde kalip sayilari en ve
boy orani V3/2 olan modiiller igerisinden cikarilan iiggen eskenar dortgen
ve altigen alt parcalar kullanilarak da azaltilabilir. Ayni zamanda bu
gruplar doniis ve yansima igeren diger duvar kagidi gruplarinda oldugu
gibi noktasal olarak simetrik (doniissel ve dihedral) daha basit parcalara
da boliinebilir. Resim 11, duvar kagidi grubunun (diizlemsel kristalografik
grup) ebatsal tasnifini gostermektedir.

SONUCLAR

Dogada sablonlar en az isle en fazla verimi saglamaya yoneliktir.
Calismada, doga, tasarim, iiretim ve yeniden doga dongiisiinii saglamak
isteyen bir yaklasimla mimari ve i¢ mimari ylizey tasariminda kuramsal
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Resim 11. Duvar kagidi grubu (Diizlemsel
Kristalografik Grup) igin algoritma destekli
tasarim programu ile {iretilmis ve tasnif

edilmis 6rnekler
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simetri gruplarini algoritma tabanl tasarim programi ve prototip iiretim
stireci ile test etmistir. 2022 yilinda ““I¢ mekan yiizey tasariminda simetri
algoritmalarinin kullanimina yonelik bir model 6nerisi”” baghkl doktora
tezi kapsaminda bilgisayar ortaminda 360 adeti egrisel ve kalan1 noktasal
¢ekimli olmak tizere 418 farkl yiizey Oriintiisii ve bazi al¢1 kalip prototipler

iiretilmistir (Giilfidan, 2022). Bu deneyim sonucunda, yiizey {iretiminin
teknik boyutunu ilgilendiren bulgular soyledir:

Tki boyutlu Oklid uzayinda diizenli ve tekrarl kurgulara olanak
saglayabilecek NURBS tabanl1 sistematik bir altyap: olusturulabilmektedir.
Tiim doniissel gruplar doniis sayisi kadar esit modiile boliinerek yeniden
yapilandirilabilmektedir. Bu parcalar birbirlerine bosluksuz ve {ist iiste
binme olmaksizin baglanabilmektedir. Uygulanan prototip iiretim
modeline gore modiillerden birinin {i¢ boyutlu baski ile iiretilmesi ytizey
kurgusu i¢in yeterlidir.
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*

DUVAR KAGIDI GRUPLARI (DUZLEMSEL KRISTALOGRAFIK GRUP)

Resim 12. Dniigsel, dihedral, friz ve ~ Tiim dihedral gruplar kiral (sag el-sol el) iliskiler igerir. Dolayisiyla

duvarkagidi gruplari igin algoritma destekli . . T o el s a .. e . . qs

tasarim program ile {iretilmis ve tasnif simetri etkinligine katilan en kiiciik 6zgiin hiicrenin {iretilmesi dihedral

edilmis Srnekler iligkilerde geleneksel yontemlerle kalibin tamamlanmasi i¢in yeterli
degildir. Tasarlanan yontem dizileri sayesinde bu pargalar iki kiral
parcanin birlestirilmesiyle tek kalipta tiretilebilmekte ve modiiller
esleriyle kiraliteden bagimsiz olarak bosluk kalmaksizin ve st tiste
binme olmaksizin birlesebilmektedir. Kiral modiillerin ayr1 kaliplar
olarak iiretilmesi iki farkli ana kalip ve kaleydoskop sayisinin yaris: kadar

kaliplama islemi gerektirmektedir. Onerilen yontemle hem déniissel hem
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de dihedral gruplar genisligi ve uzunlugu ilgili simetri grubunun agisal
iliskilerine gore degisken olan ve tiim iliskili hiicreleri birlestiren dortgen
topolojilere doniistiiriilebilmektedir.

Calismada friz grubunun tamami birbirleriyle tek dogrultuda iliski
kurabilen kare ve dikdortgen sinirlara sahip rolyefli topolojilere
doniistiiriilmiistiir. Birinci boyutta bu tist desenler birbirleriyle bosluksuz
ve siirekli olarak birlesebilmekte ya da bu desenler doniis, yansima,
oteleme ve kayma yansimasi iglemlerine gore esdeger alt desenlere
ayrilabilmektedir.

Tiim diizlemsel simetri gruplari her iki boyutta da bosluklar ve ortiismeler
olmaksizin anlaml birlikler olusturabilecek kare ve dikdortgen siirl
rolyefli topolojilere doniistiiriilmiistiir. Kare ve dikdortgen modiiller tiggen
ve altigen kafesleri birlestirmek icin kapsayici bir formiil olarak goriilmiis
ve verimlilik agisindan tasarim ve uygulama asamalar igin faydali
bulunmustur. Desenlerin birim hiicrelerini olusturan ag1 degerlerinin
gruplar aras1 degiskenligi ya da hiicrelerin ii¢gensel veya dortgensel
karakterde birlesmesi i¢ mekan tasarimina daha uygun olan dortgensel
topolojilerin {iretilmesine engel olmamustir.

Uretken tasarim yontemi calismada, esbi¢imli modiilasyona sahip ig
mimari yapilarin boyut, malzeme ve islevsel katmanlar igin sistematik

bir temel saglamak amaciyla kullanilmistir. Yontemin dogasi, tasarim
siiresinin azaltilmas, bilgisayar destekli is¢ilik ve zaman tasarrufu gibi
verimlilik ile iligkili kaygilara dayanmaktadir. Bu baglamda modelin temel
amagclarindan biri yapay ¢evreyi ilgilendiren i¢ mimari yiizey tasarimini,
simetrinin doga ekonomisi ile iligkili boyutuyla uzlastirmak ve dogal-
yapay arasindaki iligkileri giiclendirmektir. Bu baglamda ulasilan sonular
asagidaki gibidir:

Dogada harcanan enerjinin diisiiriilmesi hedefiyle isleyen simetrinin
iiretken tasarim ve algoritma destekli tasarim ve iiretimin dogasinda
var olan tasarruf yontemleriyle ortiisebildigi tespit edilmis; simetrinin
kuramsal altyapis1 i¢ mimarlik dlgeginde verim saglayabilecek bir desen
iiretim modelinin tasarlanmasinda kullanilmistir. Yiizey cesitliligi
agisindan yiiksek bir zenginlik gosteren doga, nitel bir kaynak, onun
matematiksel izdiisiimleri ise nicel bir rehber olarak kullanilmis; dogada
verimlilige bagli nedenlerle gelisen estetik degerler sayisal bir kuram
olan simetri gruplar1 aracihgryla algoritma destekli tasarim programina
islenmistir. Nitel ve estetik agcidan yorumlanabilir sonuglar veren bu
calisma sonucunda ytlizey tasariminda nitel yansimalar olarak modiil-
modiil ve modiil-yiizey iliskilerinin esasinda nicel verilerin olusturdugu
kalitsal akrabalik diizeylerine baglh oldugu tespit edilmistir.

Simetrinin tekrarlanabilme 6zelliginden yararlanan veri paketleri
araciligiyla saglanan yararlarin bilgisayar destekli tasarim siirecinde

etkili oldugu goriilmiis, simetrinin tiretim ekonomisine saglayabilecegi
olasi faydalar ti¢ boyutlu baski ile prototipleme ve basit al¢t kaliplama
testleri araciligiyla degerlendirilmistir. Sinetrinin diisitk maliyetli ve hizli
iiretim igin karh bir yol oldugu goriisii ilgili baglamda dogrulanmistir.
Simetri ile, ti¢ boyutlu baski, basit negatif-pozitif kaliplama ve dondurma
islemlerinde hem zamansal hem de finansal yararlar saglanabilecegi
goriisiine ulasilmis; elde edilen sonuglara gore tiretecler mekanin algilanan
sinirlarini tanimlayan diizelemsel ya da kavisli ylizeylerin modiiler olarak
boliintiilenmesinde analog-dijital yontemlere kiyasla algoritma destekli
siireglerin tasarruf agisindan daha etkin oldugu sonucuna varilmaistir. Insa
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edilebilecek olasi islevsel katmanlara bagli olarak mevcut degiskenler ya
da eklenecek yeni yontem dizinleriyle simetri mekan iliskileri konusunda
yapilabilecek arastirma alanlarmin gelisime agik oldugu tespit edilmistir.
Doga, tasarim, tiretim, kullanim, tasima, depolama gibi farkli siireg ve
islemlerde verimlilik ve tasarruf agisindan bir rehberdir. Bu baglamda,
dogal yapilarin kosullara en uygun olan ekonomik yolu segerek olusma
egilimi farkli {iretken tasarim yontemleriyle yeniden ele alinabilir, dogal
ve yapay mekansallagsma yollari arasinda kurulacak diger uygun baglant
yollart ile tasarim senaryolari gesitlendirilebilir. Bununla birlikte Penrose
desenleri ve kuasikristalin dizgelerin kapsam disinda tutuldugu bu
calismadaki simetri gruplarina dair veri paketleri aperiyodik bi¢imlenislere
sahip dizgelere dair yeni kuramlarin gelistirilmesine 1s1k tutabilir. Sanat
ve uygarlik tarihi perspektifinden bakildiginda aperiyodik olmayan ve
esbicimlilik gosteren Akdeniz ve Yakin Dogu girih desenlerinin tiretilen
algoritmalar yoluyla smiflandirilabilecegi sayisal olarak ifade edilebilecegi
ve yeniden iiretilebilecegi sonucu bu alanda yapilabilecek yeni ¢alismalar
i¢in bir temel olusturabilir. Yeniden iiretime dayali benzer siirecler baska
calismalarin konusudur. Simetrinin temel doniisiim adimlarinin bilgisayar
kiimeleri (cluster) olarak kaydedilmesi ¢ogaltilmas1 ve yaymlanmasinin
simetrinin dogadaki verimlilik amagli varligina paralel olarak tasarim
alanlarindaki yeni arastirma stireglerine benzer tasarruf yollari
saglayabilecegi agiktir.
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EVALUATION OF THE EFFICIENCY FACTOR IN TESSELATION
DESIGN WITHSYMMETRY GROUP THEORY AND ALGORITHM
AIDED DESIGN TOOLS

Formation methods of nature are boundless. In this abundance, symmetry,
directly associated with cost and time efficiency, lies behind all activities
in physical environments. Throughout history, symmetry is considered

a factor of harmony and order in human-made environments as a visual,
spiritual, and functional tool, has been seen as a connecting path between
the designer and nature. Biomimetic processes involving symmetry,

have been shaped by aesthetic and structural expectations, providing
compactness and productive contributions to the design processes besides
its visual and semantic benefits.
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Today, some productive design tools used in design processes offer the
opportunity to rethink the aims of symmetry in nature to provide the
highest efficiency with the least energy for human-made environments.
The study aims to investigate the possible methodological contributions of
symmetry to the cycle between nature and design. It overlaps the material,
energy and time-saving factors of natural modularity with the architectural
surface design process. In this study, qualitative and quantitative findings
about the concept of symmetry at the intersection of various fields such

as natural sciences, art, and mathematics, as well as various worldviews
examining the aesthetic and pragmatic nature of the concept, were used.
The study is based on productive design problems such as to achieve more
results with fewer steps in tesselation design and to cover more space

by using molding and using fewer prototypes. Algorithm-aided design
software called McNeel Grasshopper and up-to-date notations of symmetry
group theory were used to solve these problems.

In the generative design method, the curve attraction method, in which
the curves are effective in formation, is projected to the Z coordinate with
sinus and bezier graphics, and three-dimensional surface modules that
can be combined with each other are created. In this way, a total of 360
printable digital tiling patterns were produced and classified according
to the symmetry group theory. Experimental prototypes were produced
for some models. For the algorithm-based design process developed, an
experimental method that investigates the production ways in digital and
physical environments for module and surface design has been designed.
The main purpose of this method is to ensure that strings in different
crystallographic manners can be reproduced repetitively with square and
rectangular bases.

In order to adapt this theoretical model related to nature to the design
process, generative design devices that allow controllable hereditary
relations through numerical values are used in the production of form.

The generative design method allowed analogical simplifications of
symmetry and modularity in nature, enabling symmetrical activities to

be evaluated through inherited similarities to those in nature. With the
algorithm designed on the pragmatic basis of the physical limits of nature,
a systematic template that can be used in different spatial systems has been
produced. It has been concluded that natural and artificial surfaces can
play similar roles within the framework of time and cost efficiency, but
numerical values should be observed in structures with different symmetry
types in order to facilitate production.

DOSEME ORUNTUSU TASARIMINDAKI VERIM ETKENININ
SIMETRI GRUP KURAMI VE ALGORITMA DESTEKLI TASARIM
ARACLARIYLA DEGERLENDIRILMES]

Dogada bicimlenme yontemleri sayilamayacak kadar ¢esitlidir. Bu
cesitlilikte verim, tasarruf ve yarar olgular1 ile dogrudan iligkili olarak
gorev alan simetri, fiziksel ¢evrelerdeki tiim etkinliklerin temelindedir.
Tarih boyunca insan yapisi gevrelerin insasinda simetriyi dogada olusturan
yollar uyum ve diizen saglamak amaciyla taklit edilmis; simetriye

duyulan bu ilgi, tasarimi1 gorsel, anlamsal ya da islevsel diizeylerde
ilgilendirebilecek gesitli dogaya dykiinme modelleri ortaya ¢ikarmistir. Bu
biyomimetik siirecler kimi zaman estetik, kimi zaman yapisal beklentilerle
sekillenmis; simetrinin kompaktlik getirileri ile pek ¢ok zaman yapisal ve
iiretimsel faydalar saglanmistir.
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Gliniimiizde tasarim siireglerinde kullanilan kimi tiretken tasarim araclari,
simetrinin dogadaki en az enerji ile en ¢ok verim saglayabilme amaglarini
insan yapisi gevreler i¢in yeniden diisiinebilme imkan1 sunmaktadir.
Calisma, simetrinin doga ve tasarim arasindaki dongii icin olas1 yontemsel
katkilarini bu yonteme gore arastirma ve dogal modiilerligin malzeme,
enerji ve zaman tasarrufu etkenlerini mimari yiizey tasarim siireci ile
Ortiistiirme amaglari {izerine insa edilmistir. Calismada, doga bilimleri,
sanat ve matematik gibi ¢esitli alanlarin kesisimindeki simetri kavramina
dair olan nitel ve nicel bulgulardan ve kavramin estetik ve pragmatik
dogasini irdeleyen gesitli diinya goriislerinden yararlanilmistir. Calisma,
doseme Oriintlisii tasariminda daha az hamle ile daha fazla sonug elde
edebilmek ve daha az sayida prototipi kalip olarak kullanarak daha fazla
alan gecebilmek gibi verim ile iligkili tasarim sorunlarina dayanmaktadir.
Bu sorunlarin ¢oztimii i¢in Grasshopper 3d algoritma destekli tasarim
programi simetri grup kuramina dair giincel notasyonlarla birlikte
kullanilmistir.

Kurgulanan iiretken tasarim yonteminde egrilerin bi¢cimlendirmede etkili
oldugu egrisel cekim metodu sinus ve bezier grafikleriyle Z koordinatia
olan izdiisiimii hesaplanmis ve birbirleriyle uyumlu olarak birlesebilen
ii¢ boyutlu yiizey modiilleri olusturulmustur. Bu yolla baskis1 alinabilir
toplam 360 adet dijital doseme Oriintiisii {iretilmis ve simetri grup
kuramina gore tasnif edilmis; baz1 modeller i¢in deneysel prototip {iretimi
yapilmustir. Gelistirilen algoritma tabanli tasarim siireci i¢in modiil ve
ylizey tasariminda verim beklentisini karsilamak adina, simetri grup
kuramini temel alan yontem dizinlerinin yer aldig1, dijital ve fiziksel
ortamda iiretim yollarmni aragtiran deneysel bir yontem kurgulanmustir.
Bu yontemdeki temel amag farkl kristalografik tavirlardaki dizgelerin
kare ve dikdortgensel platformlar yoluyla tekrarl olarak {iiretilebilmesini
saglamaktir.

Doga ile iligkili bu kuramsal modelin tasarim siirecine adaptasyonu

i¢in bi¢im tiretiminde say1sal degerler araciligiyla denetlenebilir kalitsal
iligkiler planlamaya olanak taniyan iiretken tasarim aygitlari kullanilmistir.
Uretken tasarim yontemi, simetriye ve dogadaki modiilerlige dair analojik
basitlestirmelere olanak tanimis ve simetrik etkinliklerin dogadakine
benzer kalitsal benzerlikler yoluyla degerlendirilebilmesini saglamistir.
Doganin fiziksel sinirlarini pragmatik anlamda temel alarak tasarlanan
algoritmayla esbicimli modiilerlik igeren farkli mekansal dizgelerde de
kullanilabilecek sistematik bir sablon iiretilmis; dogal ve yapay ytizeylerin
zaman ve maliyet verimliligi cercevesinde benzer roller tistlenebileceg,
fakat {iretimde kolaylik saglamak adina farkl: simetri tiirlerindeki
yapilarda sayisal degerlerin gozetiminin gerektigi sonucuna varilmistir.
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liderligindeki, is¢ilerin yasam kosullarini iyilestirmeyi hedefleyen sosyal
konut programi kapsaminda mimar Hubert Johann Gessner (1871-1943)
tarafindan Margaretengiirtel'de uygulanan Reumannhof Binas1 (1924-1926),
donemin ideolojisinin temsiliyeti agisindan énemlidir.

Mimaride temsil, tasarim, mekan, zaman, sozlii veya sozstiiz ifade
araglarryla bireylerin veya topluluklarin aktivitelerini, degerlerini ve
amaclarmni yansitabilen bir organizasyondur (Rapoport, 1982, 178, 181;
Tanyeli, 2002, 76). 1§aret, malzeme, renk, bicim, boyut, mobilya, cevre
diizenlemesi gibi unsurlarla temsiliyet gerceklestirilir. Mekan, mekansal
pratik yoluyla algilanir, mekanin temsili ile tasarlanir ve temsil mekan
araciligiyla yasanan unsurlar iizerinden deneyimlenir; giinliik yasamin
icindeki temsil mekani, ge¢misle baglanti kurar. Mekan, toplumsal
iliskilerin kolektif bir yansimas1 olmanin yaninda, toplumsal yapiya
miidahale araci olarak da degerlendirilmektedir (Lefebvre, 1970, 60;
Lefebvre, 1974, 63, 70, 364). Reumannhof da kent belleginde Kizil Viyana
(1919-1934) donemini temsil eden en 6nemli simge yapilardan biri olarak
yer edinmistir; yapida isci sinifinin refah diizeyini iyilestirmeyi hedefleyen
sosyal demokrat ideolojinin, mimari tasarim, peyzaj diizenlemeleri ve sanat
yoluyla yansitildig1 goriilmektedir.

Reumannhof’un mimarisi, bu dénemde insa edilen belediye sosyal
konutlar1 6rneklerini kiiltiirel, sosyal, ideolojik ve ekonomik kosullar
kapsaminda ele alan Eve Blau'nun The Architecture of Red Vienna 1919-1934

* Corresponding Author; Department of Fine (Kiz1l Viyana Mimarisi 1919-1934) adli kitabinda genel degerlendirme
Arts and Elective Courses, Faculty of Fine icind 1 ktad . k daha & K Sleesind
Arts, Design and Architecture, Atiim icinde yer almaktadir (1999); ancak daha once tek yap: 6lgeginde
University, Ankara, TURKIYE. ayrintili olarak incelenmemistir. Arastirmamizda, yap1 ayrintilartyla
** Department of Fine Arts and Elective incelenerek Kizil Viyana ideolojisi ve sosyal demokrat goriisiin isci
Courses, School of Fine Arts, Design, and sinifina vaat ettigi refahin temsiliyeti tizerinden sorgulanacaktir. Ayrica

Architecture, Atilim University, Ankara, . . . y-
TURKIYE. sosyal konut programi gergevesinde belediyenin 1919'dan itibaren
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hazirladig standartlagsma kriterlerinin bu yapida yansimalari, standart
dis1 uygulamalar ve yenilikg¢i yaklasimlar irdelenecektir. Dénemin

siyasi ve sosyo-ekonomik kosullartyla iliskili olarak Reumannhof'un
tasarimi ve mimari unsurlari, arsiv belgeleri, fotograf ve ¢izimleri ile saha
arastirmasinda gekilen fotograflarla birlikte karsilastirilarak incelenecektir.

MIMARLIK, SANAT VE iDEOLOJi iLiSKiSi

Fikirler, diisiinceler toplulugunun olusturdugu bir sistemle baglantili
bicimde karsilagtigimiz idealogia, terim olarak on sekizinci yiizyildan
itibaren toplumun degerlerini yansitan farkli alanlar1 icermesiyle
bilinmektedir. Ideoloji, bir topluma, déneme ya da toplumsal sinifa 6zgii
degerler ve/veya inanglar biitiiniinii kapsadigindan, insanlarin varolus
kosullar ve iligkilerinden dogan yasam tarzlariyla ilgili tasarimlarin
tiimiinde etkinligini gosterebilir. Mimarlik da bu anlamda ideoloji
kavramuyla giiclii bag kurar. Egemen iiretimle etkilesimli bir alan olan
mimarlik, mekani bu {iretimin dogal {iriinii haline getirir. Mekan,

iktidarin veya iktidara ait ideolojilerin, yansimasi ve propaganda araci
olabilmektedir (Althusser, 1970, 51, 55; Giirallar Yesilkaya, 1999, 19).
Iktidar etkilerinin gerek kent gerekse tek yap1 6lgeginde mekana yansimas,
mimarlik tarihinde, jeopolitik stratejilerden konut tasarimina kadar siyaset
tarihi hakkinda bilgi sunar. Ekonomik ve politik sistemleri anlamanin bir
yolu da insanlarin mekani nasil kullandigimi ve yasadigini incelemektir
(Foucault, 1980, 148, 149). Genellikle siyasi hareketler, sistemler veya sosyal
baglamlarla iliskilendirilen ideoloji kavrami, mimarlik, sanat, tasarim gibi
farkl disiplinlerde kullanimina gére anlam kazanir. Ideolojinin birbirinden
farkli on alt1 anlamini ifade eden Eagleton, kavramin, ¢ogunlukla
gostergeler, anlamlar ve degerlerin, iktidarin olusumuna katkida bulunma
tarzlari {izerinde durur; ayn1 zamanda siyasal ¢ikarlar ile iktidar ve sdylem
konjonktiiriinii de vurgular. Bireylerin inandig; fikirlerin 6tesinde, sosyal
gli¢ ve iktidar iliskilerini hakli ¢ikarmak, stirdiirmek icin kullanilan
inanglar sistemi olarak yorumladig1 ideolojinin, genellikle toplumdaki
celiskileri, esitsizlikleri dogal veya kaginilmazmais gibi sunarak ortbas
etmeye calistig1 yanini da belirtir. Eagleton’in goriisiinde ideolojinin,
diinyay1 algilayisimizi ve onunla etkilesim bi¢cimimizi yonlendirdigine,
sosyal yasama 6nemli katkisina vurgusu (Eagleton, 1991, 17-18, 304-308) bu
arastirma baglaminda da 6ne ¢ikmaktadir.

Ideoloji ile sikca karsimiza cikan diger bir olgu, propagandadir. Antik
donemden beri sanat ve mimarlikla baglantili olarak iktidarin giictinii
yansitan propaganda, 6zellikle Roma doneminde Augustus tarafindan
yogun bicimde kullanilmis (Zanker, 1988) sonraki donemlerde de birgok
alanda sanatin giictinden faydalanilmistir (Clark, 1995; Groys, 2013).
Reumannhof'un bulundugu Viyana’'da, on altinci-on sekizinci yiizyillarda
Habsburg Hanedanligi'nin, siyaset ve diplomaside 6zellikle Tiirklere
kars1 yogun bicimde kullandig1 propaganda, bu kente mimarlik ve

sanat baglaminda yabanci degildir (Pfeiffer Tas, 2020; Pfeiffer Tas, 2023).
Propaganda kavrami, diinyada on sekizinci ve on dokuzuncu yiizyilda
ticari reklamciligin genis alanlara yayilmasina karsilik gelen bir ifadeye
doniigmiistiir. Birinci Diinya Savasi ile kavramin kullanimi, psikolojik
miicadele araci olarak yogunlasmistir. 1917’den sonra Sovyet Rusya ve
1933 sonrasinda Nazi Almanyasi gibi tek parti devletlerin, propaganday:
ideolojilerinin iletisim araci i¢in kullanmasi, olumsuz ¢agrisimlar:
artirmistir (Clark, 1995, 11, 12).
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Iktidarlarin ideolojilerini kitlelere aktarmak {izere yiiriittiigii propaganda
faaliyetleri, sanat ve mimarlikta yogun olarak yer bulmaktadir. ideoloji-
propaganda-mimari etkilesimi, belirli inanglarin ve degerlerin temsiliyeti
tizerinden; binalarin, anitlarin ve kamusal alanlarin tasarlanmasinda 6n
plana cikmaktadir. Avusturya Sosyal Demokrat Isci Partisi ideoloji ve
propagandasiyla 6zdeslesmis Kizil Viyana olarak adlandirilan dénem

de bunu yansitan en iyi 6rneklerdendir. Bu baglamda, Viyana'da sosyal
demokratlarin belediye sosyal konut projesi onemli bir yere sahiptir.

Kizil Viyana déneminin sosyo-ekonomik boyutu ve mimarisini kapsaml
bi¢cimde ele alan Blau, ideoloji ve temsiliyet iliskisini inceledigi boliimde,
Giinter Hirschel-Protsch, Helfried Kodré, Friedrich Achleitner, Manfredo
Tafuri gibi arastirmacilarin yorumlarina yer vermistir. Belediye sosyal
konutlarmin, sosyal demokratlarin politik programlarina bagh kaldig;,
mimari dilin parti liderliginin burjuva kiiltiirel degerlerinin bir yansimasi
oldugu gortisii bulunmaktadir; daha radikal bir sosyalizm bi¢imine

inanan Avusturya-Marksistlerinin devrimci idealleri ile sosyal demokrat
belediye programlarinin reformist politikalar1 arasindaki temel geliskinin
yansimalarini tasidig ileri siiriilmektedir (Blau, 1999, 342, 344, 481).
Binalarin temsil ettigi tarihi olaylara ve egilimlere odaklanan Tafuri, bu
projeye idealist bir yaklasimla baslandigini, ancak uzun vadeli fizibilitelerin
dikkate alinmadigini vurgulamistir (Tafuri, 1980, 7; Davidovici, 2017, 44,
48). Belediyenin konut tasarimlarinda, sanatsal birligin kurulmamasi,
tutarli bir mimari programin olmamasi ve mimarlara tam yetki verilmeden
belediye gorevlilerinin yapilarla ilgili onemli kararlar almasi, yapilarin kent
siluetine birbirinden bagimsiz, karmasik bigimlerle iz biraktig1 goriisii de
elestiriler arasinda yer almaktadir (Hegemann, 1926, 362-370). Viyana'daki
sosyal konutlarda da oldugu gibi, sosyal yogunluklarin yap1 bloklarindan
harekete ge¢mesi, buralardan tagsmasi ve kentin geneline dagilmasi, iyi

bir kentsel strateji olarak da yorumlanmistir (Haynes ve Borsi, 2022,

129). Sosyal konutlarin kentin Dobling, Hietzing, Wahring gibi daha
onceki donemlerin burjuva kiiltiiriiniin Barok, Neoklasik, Jugendstil gibi
yansimalarla mimarlik ve sanat araciligryla temsil edildigi semtlerinde de
uygulanmig olmasi sinuf ayrimi karsiti bir ideolojinin gostergesidir.

AVUSTURYA SOSYAL DEMOKRAT iSCI PARTISI VE KIZIL VIYANA
DONEMI

Yirminci yiizy1l siyasi faaliyetlerinden 6ne ¢ikan gelismelerden biri, ideal
toplum modeli sunmay1 hedefleyen sosyalizmin yiikselisi olmustur.
1848'de Karl Marx ve Friedrich Engels tarafindan Komiinist Parti
Manifestosu'nun yayimlanmasinin ardindan farkl: sosyalist ideolojiler
gelismistir (Politzer, 1972, 206-208, 212). Avrupa’da is¢ilerin siyasal ve
ekonomik haklarini ve yasam kosullarini iyilestirmeyi hedefleyen sosyal
demokrat partiler kurulmaya baglamistir (Arnhart, 2003, 391-393).

Alman-Avusturya Demokrat Cumhuriyeti'nin ilan edilmesinin ardindan,
Subat 1919'da Sozialdemokratische Arbeiterpartei, SDAP (Alman-Avusturya
Sosyal Demokrat Isci Partisi) ve Christlichsoziale Partei (Hristiyan Sosyal
Parti) koalisyon hiikiimeti kurulmus, Viyana belediye se¢imlerini de
kazanmasiyla, Jakob Reumann (1853-1925) belediye baskani segilmis

ve 1923’e kadar bu gorevi yiiriitmiistiir. Belediye sosyal konutlarinin
baslatilmasi, egitim reformlari, yesil alanlar ve modern eglence tesisleri
yaratmaya yonelik ilk calismalar da onun onciiliigiinde gerceklestirilmistir
(dasrotewien.at, 2017a; Passecker, 1933, 350).



48

METU JFA 2024/1

SULE PFEIFFER TAS, RABIA TEMEL

VIYANA BELEDIYESi SOSYAL KONUT PROJESi

Sosyal konut, bir devlet kurumu veya kar amaci giitmeyen kuruluglara ait
olup, diistik gelirli bireylere sunulan uygun fiyatl, kaliteli konutlar olarak
bilinmektedir. Avrupa’da ilk sosyal konut yasalar1 yirminci yiizyilin ilk on
yilinda kabul edilmistir (Reinprecht, 2014, 63). Sosyal konutlarin toplumsal
boyutu konusunda August Bebel (1840-1913) Kadin ve Sosyalizm (1879) adl1
kitabinda sosyalist toplumun ev hayatindaki degisimleri vurgulamstir.
Kadin ve erkegin calistigina, cogunlukla ¢ocuklarin evde kendi hallerine
birakildigina ve fabrikalara uzak konutlarda yasandigina dikkat ¢ekmistir.
Iscilerin yasadig1 sagliksiz konutlarda hijyen kosullarinin, havalandirma
ve dogal 1siktan faydalanmanin saglanamamasini en biiyiik toplumsal
sorunlardan biri olarak degerlendirmistir. Bu kosullarin iyilestirilmesi
hedeflenen sosyal konutlarda, 1sitma ve aydinlatmanin merkezi sistemlerle
¢oziilmesi, soguk ve sicak su tesisatinin kurulmas: ve konutlarda zor
kosullarda yapilan ¢camasir yikama sorununun ortak gamasirhaneler
yoluyla ¢oziilmesi ongoriilmiistiir (Bebel, 1879, 83-84, 249-251).

Avusturya’da 1919'da sosyal demokrat belediye yonetimi, ideolojisiyle
baglantili olarak Viyana 6zelinde kapsamli bir konut insas1 programi
hazirlanmigtir. Bu program, Kizil Viyana déneminin sosyal politikalariin
fiziksel yansimalarindan en prestijlisi olarak yorumlanmuistir. Biitge, devlet
desteginin yani sira belediyenin gelistirdigi konut vergisi ve liiks tiiketim
driinlerine getirilen yeni vergi sistemiyle saglanmistir. Bu donemde
baslayan sosyal konut projeleri, Tkinci Diinya Savasi’'ndan sonra (1945)
ulusal diizeye tasinmistir (Reinprecht, 2014, 63, 64). 19707lerden itibaren ise
anti-Marksist bir yapilanma ile 6nceki 6rneklere kiyasla daha az ideolojik,
belirli bir cevre veya smif gozetmeden herkesin i¢inde yer alabilecegi
projeler de karsimiza gikmaktadir. Mekanin ideoloji ile baglantisinin
tartismaya acildigi, Viyana'da 6zerk ortak konutlara 6rnek olusturan
Sargfabrik (1994-1996) incelemesinde, kapitalizmin, tiim toplumsal
sireclere niifuz ederek ideoloji kavramini muglaklastirdig1 ve mimaride
algilanamaz hale getirdigi ifade edilmistir. ideolojinin ancak finansal,
toplumsal ve politik yapidaki degisimlerle yeni anlamlar kazanarak
mimariye yansiyabilecegi belirtilmistir. Sargfabrik de mimarisiyle geliskili
olarak yorumlanan ideolojik yaklasimin, alternatif bir ekonomik model
sunulmasiyla temsil edilebilecegini gostermektedir (Schnell, 2022, 69-78).

Endiistrinin gelismesiyle yirminci yiizyilin basinda Viyana'da biiytik
bir konut ihtiyact dogmus, ¢ok sayida isci, 6zel konutlarda vardiya
saatlerine gore giindiiz ve gece degisimli olarak, saatlik yatak kiralamak
zorunda kalmistir. On dokuzuncu yiizyil sonunda yatak kiralayan
isgilerin Margareten’in de dahil oldugu Giirtel etrafinda yogunlastig:
goriilmektedir (Das Rote Wien in Zahlen 1919-1934, 2019, 24). 1900'lerde
Viyana'da yaklasik 170.000 kisinin kiract veya mutfak gibi ortak alanlar1
kullanamayan yalnizca yatak kiracisi oldugu, bunun da niifusun ytizde
10’unu olusturdugu bilinmektedir (Resim 1). Sosyal konut projelerinin
gerceklestirilmesiyle birlikte bu sayinin azaldigi, 1934 yilinda ise yatak
kiralayanlarin niifusa oraninin yiizde 0,1’e diistiigii goriilmektedir (Pohl,
2019).

1900 civarinda ortalama 5 kisilik isci ailelerinin 30 metrekarelik oda-
mutfaktan olusan konutlarda yasadigy, tuvalet ve su tesisatinin
apartmanlarin ortak koridorlarinda bulundugu bilinmektedir.
Havalandirma ise kat koridorlarindaki pencerelerden saglanmaktadar.
Konutlarda su tesisatt bulunmadig: i¢in, yikanma ve hijyen sorununu
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Resim 1. Viyana'da konut sikintisy, 1900
(ONB Bildarchiv und Grafiksammlung, Env.
Num. 140.459- B POR MAG)

gidermek amaciyla 1887’de agilan Viyana Halk Banyolar1 yogun olarak
kullanilmistir (Pohl, 2019).

Sosyal demokrat politikaci Danneberg, 1928 tarihli Vienna under Socialist
Rule adl1 kitabinda, is¢i konutlarinda iyilestirmeyi hedefleyen Viyana
Belediyesi'nin idari organizasyonu, finansal girisimleri ile halk saghg:,
gida temini ve sosyal konut hakkindaki ¢calismalariyla ilgili bilgi vermekte,
Birinci Diinya Savasi'ndan 6nce insa edilen her 1000 konutun 953’tinde

su tesisat1 ve 921’inde tuvalet olmadigina, bu baglamda sosyal konut
tasarimindaki ilkelerin 6nemine dikkat ¢cekmektedir (Danneberg, 1928, 6,
43, 44).

Belediyenin 19 Subat 1919 tarihli halka agik oturumunda, belediye sosyal
konut programina dair ilk oneriler sunulmustur. Viyana’da mevcut
durumda 553.000 konutun 255.000"inin tek odals, kii¢iik konutlardan
olustugu bilgisi verilerek program i¢in biri Wohnkiiche (oturma
odasr+mutfak) olmak tizere en az iki odali konut planlari 6nerilmistir.
Temiz hava, giin 15181, elektrikli aydinlatma, gaz ve su tesisatinin
saglanmasi; islevsel, kullanimi kolay, is yiikiinii azaltan ekipmanlar, sifonlu
tuvalet, dolap ve gomme dolaplarin gerekliligi tizerinde durulmustur.
Konut i¢inde veya ortak tesislerde yikanma alanlariin yapilmasi, elverisli
yapilara asansor kurulmasi, merkezi 1sitma sisteminin kullanilmasi ve

tiim odalarin giin 1s5181na gore yerlestirilmesi vurgulanmistir. Avlular igin
peyzaj diizenlemeleri, yaghilarin dinlenebilecegi banklar, oyun odalar1 ve
anaokuluna erisimin yani sira agik havada ¢ocuk oyun alanlari, kiigiik
konutlu yapilarda ise ¢ocuklar i¢in oyun odasi yer almasi onerilmistir
(Amtsblatt der Stadt Wien, 1919, 470; Blau, 1999, 176, 177). Birinci Diinya
Savasi’'ndan yeni ¢ikan Viyana'da 1919-1923 arasinda 1272 sosyal konut insa
edilmesi (Gemeinde Wien, 1927, 58-62), dénemin ekonomik kosullarina
gore oldukca 6nemli bir gelisme olarak degerlendirilmelidir.

Viyana'daki ilk belediye sosyal konut binas1 Metzleinstalerhof' un da
tasarimcist Gessnerdir. Tlk binaya, 1916’da Robert Kalesa'nin tasarimiyla
Margaretengiirtel 90-98 numarada kiiglik konutlar yapmak amaciyla
baslanmis, ancak savas nedeniyle tamamlanamamistir. 1919-1921’de sosyal
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konuta doniistiiriilerek devam edilmis, 1923-1924’te Gessner’in eklemeleri
sonucu toplam 244 konut kapasitesiyle yeni ismini (Metzleinstalerhof)
almistir. Gessner, Metzleinstalerhof’ta, ortak camasirhane, ortak banyo,
anaokulu ve agik oyun alanlar1 tanimlamustir (Gessner, 1924, 1). Kentteki
konutlarda genellikle 300-350 cm arasindaki tavan ytiikseklikleri, bu yapida
yaklasik 260 cm’ye diisiiriilerek, konutlarin daha ekonomik 1sitilmasi
amaclanmistir. Reumannhof’ta da karsilastigimiz cephedeki pencereler ve
pencereli ¢ikmalar, konutlarda giin 1s1§indan daha fazla yararlanilmasina
yoneliktir. Margaretengiirtel 90-98’in plan ve organizasyonunda tanitilan
yenilikler, 1922'de insasina baglanan on bir belediye sosyal konut binasinda
standart hale gelmistir. Mekan boyutlari, ortak ve kamusal alanlar, mimari
detaylandirma agisindan farklilagsa da temelde iig tip konut insa edildigi
goriilmektedir; oturma odasi+tmutfak ve tuvalet hepsinde bulunmakta,
konutlar bir oda, iki oda veya bir oda ve bir kabin/kii¢lik oda olarak
ayrismaktadir. Ek olarak bazi konutlarda antre, bulasik yikama alanlar:
veya balkon bulunmaktadir. Tuvalet dahil tiim mekanlarda dogrudan giin
15181 ve havalandirma saglanmasina 6zen gosterilmistir (Blau, 1999, 179,
181).

Metzleinstalerhof’tan 6vgiiyle bahseden sosyal demokratlar, erken

tarihli propaganda metinlerinde, buray1 belediyenin bes yillik sosyal
konut programi i¢in bir model olarak 6ne ¢ikarmistir. 1923 se¢im
kampanyasi sirasinda, yeni konut tiplerindeki tasarimlarin uygulandigi
Margaretengiirtel bolgesinin gorselleri kullanilmistir (Blau, 1999, 227-228).
21 Eyliil 1923’te Viyana belediye meclisi, bes y1l icinde 25.000 konut insa
etme karar1 almistir (Die Wohnungspolitik der Gemeinde Wien, 1926, 15).
1926 yilina kadar, 1806’s1 Margaretengiirtel’in bulundugu V. bolgede olmak
tizere, kentin I. ve VI. bolgesi disindaki on dokuz bolgede 25.000 konutun
insasi tamamlanmistir (Gemeinde Wien, 1927, 62). 1934 yilina kadar
60.000"in tizerinde konut bitirilmistir (Das Rote Wien in Zahlen 1919-1934,
2019, 16). Neredeyse her ilcede ve zellikle en yogun yerlesim alanlarinda
insa edilen konutlar, kentin mevcut dokusuna entegre edilerek is¢ilerin
kent tizerindeki hak iddiasinin bir gostergesi olmustur (Loeb, 1997, 110).

1923’te konutlarin tasarimi i¢in planlama ilkeleri tanimlanmus,
standartlasmaya bagli olarak iki konut tipi gelistirilmistir. Ilki, antre,
oturma odasr+tmutfak, tuvalet ve yaklasik 20 m? bir odadan olusan 38 m?
buiyiikliigiinde konutlar; ikincisi ise bir kiiglik odanin daha eklendigi 48
m? biiytikliigiindeki konutlardir. Konutlarin yaklasik yiizde yetmis besi
38 m? ve yiizde yirmi besi de 48 m?*lik tiplere gore yapilmistir. Ayrica, az
say1da, antre, oturma odasi+mutfak ve tuvaleti olan tek odal1 veya iki odali
daha biiyiik konutlar inga edilmistir. Hepsinde, diisiik tavan ytiksekligi,
su tesisati, sifonlu tuvaletler, gaz ocag1 ve elektrikli aydinlatma, ¢cogunda
da balkon uygulanmustir (Blau, 1999, 177-181; Die Wohnungspolitik der
Gemeinde Wien, 1926, 28-31). Konutlardaki antre, soguk ve giiriiltiiye
kars1 koruyucu alan, kamusal alandan 6zel alana gecis mekan1 ve tuvalet
ile yasam alanlar1 arasinda bir ara-mekan olusturarak yasam kalitesini
iyilestirmektedir. (Fuchs, 1924, 9; Gemeinde Wien, 1927, 54).

Belirlenen ilkelere gore, yapilardaki kamusal ve 6zel alanlara giris,

avlu tizerinden kurgulanmistir. Daha biiytiik yapilarda, tiim kiracilar
icin modern, buhar giiciiyle ¢alisan yikama ve kurutma makineli ortak
camasirhane, ortak duslar ve sembolik bir {icretle kiivetler planlanmuistir.
Halk kiitiiphaneleri, tiiberkiiloz ve dogum danisma merkezleri, dis
klinikleri, gida maddeleri igin is yerleri ve dernekler icin mekanlar da
saglanmistir (Gemeinde Wien, 1927, 53-56). Balkonlar, avlular ve ortak
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calisma alanlari, 6zellikle kadinlara calisma ve sosyallesme mekanlar:
sunmaktadir (Haynes ve Borsi, 2022, 128).

Is¢i stnifimin aligkanliklarina uygun olarak planlanan oturma odasi+mutfak
mekanlari, yeni sosyal konutlarin eskiyle baglant: kurmas: agisindan dikkat
cekmektedir. Ekonomik kosullar ile iligkilendirilen oturma odasi+mutfak,
merkezi 1sitma saglanamadigindan, 1sitma islevine de sahip olmustur.
Oturma odasrtmutfak uygulamasi i¢in komdirlii firinlarin gaz ocaklariyla
degistirilmesi, yikama isleri icin su tesisat1 ve lavabonun oldugu ayr1 bir
bulasik alani konumlandirilmasi gibi iyilestirmeler yapilmistir. 16-20 m?
arasindaki bu mekanlardaki yemek masasi ve oturma alani, yemek, mutfak
islerinin yaninda ¢ocuklarin ¢alisma ve oyun alani islevine de sahiptir
(Fuchs, 1924, 9; Blau, 1999, 182-183).

Oturma odasi+mutfaklar: cagdaslastirma calismalarindan birisi de

is verimini artiran tasarimlarin gelistirilmesi olmustur. Daha sonra

tlkeyi terk edecek ve Tiirkiye’ye gelecek olan Avusturyali mimar ve
aktivist Margarete Schiitte-Lihotzky (1897-2000) (Horncastle, 2019), ilk
kez 1922'de, Osterreichisher Verband fiir Siedlungs- und Kleingartenwesen-
OVSK (Avusturya Yerlesim ve Kiiciik Bahgeler Dernegi) i¢in yaptig:
tasarima mutfak nisi veya bulagik yikama yeri eklemistir. Bu tasarimda,
“Taylor tarzi ¢alisma yontemi” kapsaminda konut i¢i diizenleme ve
donatilar sayesinde is yiikiinii azaltmaya iliskin Christine Frederick’in
kitabindaki prensiplerden yararlanmistir. Schiitte-Lihotzky'nin tasarimina
gore, mutfakta yemek pisirme ve 1sitma islevi olan soba, eski kdy evi
mutfaklarinda oldugu gibi, merkezi konumda olmalidir. Suyla yapilan
mutfak isleri oturma odasi+mutfaktan ayrilarak banyo ve camagir yikama
odast islevi de gorebilen, bir yemek pisirme nisi veya bulasik yikama yeri
ile donatilmalidir. Bu tasarim Schiitte-Lihotzky'nin daha sonra 1926'da
Frankfurter Kiiche olarak taninacak mutfak tasariminin da énciistidiir (Blau,
1999, 182-184). Belediye Meclisi'nden Franz Siegel, Subat 1924 te Arbeiter-
Zeitung'da (Viyana Isci Gazetesi), belediye sosyal konutlarini ele alarak,
is¢i sinifinin zamaninin ¢ogunu mutfakta gecirdigini vurgulamis, yemek
pisirmenin yaninda yasanabilir, genis, samimi bir mutfak yaratilmak
istendigini belirtmistir. Bu tip oturma odasi+mutfaklar i¢in “Taylor tarz1
calisma yOntemi”nin 6zel avantajlara sahip olacagina dikkat cekmistir
(Siegel, 1924, 8).

Belediye sosyal konutlarinda, Taylor tarzi ¢alisma yontemi kapsaminda
oturma odasi+mutfak i¢inde ¢alisma nisi tasarimlari baglamistir. Oturma
odasr+mutfakta gaz sobasi, dolap, raf, lavabo, damlalik, ahsap kapakli
lavabo, iistii tezgah veya masa olarak kullanilabilen bir kiivet, gazla
calisan su 1siticisy, ¢ift gozlii ocak, katlanir masa, mutfak dolabi, antreden
bosaltilabilen ¢6p kutusu, mutfak dolabinin yanindan agilabilen bir {itii
masasi yer almistir. Sosyal konutlarin ¢ogunda malzeme dayaniklilig:

ve iscilige oncelik verilmistir. 1922 sonrasi konutlarda, odalarda parke,
1slak mekanlarda seramik zemin, sivali duvarlar, havalandirma paneli ve
ahsap citali panjuru olan, standart ahsap veya metal ¢erceveli pencereler
kullanilmistir. 1924’te gdmme dolap eklenmesi denemesinden daha sonra
vazgecilmistir (Blau, 1999, 183-187, 193). 1927'de alinan karar ile baglanan
insa programinda 21, 40, 49 ve 57 m? boyutlarinda yeni konut tipleri
gelistirilmistir (Hardy ve Kuczynski, 1934, 62-66). 1927 tarihli bu yeni konut
tipleri, Reumannhof'un 1926’da tamamlanmasindan sonra gelistirildigi i¢in
bu yazida detaylandirilmamuistir.

1930'a kadar inga edilen biiyiik sosyal konut binalar1 nedeniyle
Margaretengiirtel, is¢i sinifinin bir temsiliyeti haline doniismiis ve



52

METU JFA 2024/1

SULE PFEIFFER TAS, RABIA TEMEL

“Die Ringstrasse des Proletariats” (Proletaryanin Ring Bulvari) adini

almistir. Burjuvazinin temsil edildigi, kent merkezindeki tarihi surlarin
1857’den sonra yikilmasiyla kurulan Ringstrasse Bulvari (Tabor,

1996, 13) imparatorlugun ihtisami ve zenginligiyle 6zdeslesmisken,
Margaretengiirtel ve onun yan sokaklari iscilerin yasadig1 apartmanlara

ev sahipligi yaparak is¢i sinifi hareketini yansitmaya baslamistir. Neue

Freie Presse Gazetesi'nde (1924, Ocak 13) yayimlandig: iizere Margareten
cevresinde, 1890’da kenti ¢evreleyen ikinci bir kusak olan kent duvarlarinin
yikilmasi ile olusan Giirtelstrasse hattinin, sosyalistler tarafindan genis
capli kalkinma i¢in hedef alindig1 bilinmektedir (Blau, 1999, 226, 227,

252; Gruber, 1991, 16, 18). Die Unzufriedene (Hosnutsuzlar) dergisinde,
Margaretengiirtel hakkindaki yazida Die Ringstrasse des Proletariats

baslig1 kullanilmistir. Yazida, Reumannhof, “Viyana Belediyesi'nin
Margaretengiirtel {izerindeki muhtemelen en giizel konut binas1” olarak
tanimlanmis ve yapinin karsisindaki Haydnpark’tan s6z edilmistir.
Saatlerce ¢alisma ve yorgunluktan sonra burada dinlenme alanlari,

parkin yaninda genglik oyun ve spor alanlar1 sunulduguna, mutlu ve sinif
bilincine sahip geng bir kesimin bu bolgede yetistigine vurgu yapilmistir
(Die Unzufriedene, 1930, 1) (Resim 2). Birinci Diinya Savasi sirasinda arazi
sebze, meyve yetistirmek icin kullanilmistir. Margaretengtirtel'in gelisimi,
Gessner ve Schmid-Aichinger’in yapilariyla temellenmistir. Reumannhof ve
Metzleinstalerhof un yanina insa edilen, biiytiik sosyal konut yapilarindan
Herweghhof, Julius Popphof ve Matteottihof (Resim 4) bolgeyi bu anlamda
gliclendirmistir (Blau, 1999, 252, 259-261).

Belediye sosyal konut programindaki oneriler ile sosyal konutlara iliskin
goriisleri ortiisen August Bebel’in isminin, Karl Ehn’in tasarimiyla

1925’te inga edilen Bebel-Hof’a (Blau, 1999, 266) verilmesi bu acidan
onemlidir. Viyana’da sunulmas: hedeflenen yasam bigimini en iyi yansitan
orneklerden olan, ancak Margaretengiirtel'den biraz uzak kalan Karl Marx-
Hof (1927-1930), 1,1 kilometre uzunlugundaki cepheye, biiyiik kemerlere
ve kale benzeri anitsal bir goriiniime sahiptir. Burada da ¢amasirhaneler,
yikanma alanlari, kiitiiphane, egitim tesisleri, topluluk salonlari, sakinlerin
saglik ve refah diizeyini artirmaya odaklanan (dis hekimi, doktor, eczane,
aile planlamasi klinigi vb.) imkanlar yer almaktadir (Alic, 2019, 35). Karl
Marx-Hof'un, burjuva degerlerinden arinmis proleter karsi-kiiltiiriiniin
yaratilmasinda, sosyal demokratlar tarafindan burjuva aygitlarinin
kullanildig1 bir alan yarattigina yonelik goriisler de bulunmaktadir (Sudas,
2011, 99).

23 Ocak 1932 tarihli Die Unzufriedene dergisinin, “Koyliiler Sehre Geliyor”
baslikli yazisinin kapak resminde Reumannhof'un da bulundugu sosyal
konutlardan 6rnekler vardir. Yazida gevre kasabalardan bir grubun,
Margaretengitirtel’dekiler basta olmak {izere belediye sosyal konutlarmi
kapsayan Yeni Viyana Gezisi haber yapilmistir (Prokop, 1932, 2). Bu
etkinligin haberi, sosyal konutlarin, ideolojinin temsili ve Kizil Viyana
propagandasinin onemli bir pargasi oldugunun gostergelerindendir
(Resim 3).

Kizil Viyana'nin mimarlar: konutlar: kentle iligkili olarak yerlestirerek,
Viyana'nin kimligini imparatorluk merkezinden, kendi gelecegini
belirleyen ve yasam kalitesiyle de temsil edilen bir yonetime doniistiirme
stirecini baslatmistir (Loeb, 1997, 111). Kent Konut Departmani, yapilarin
tasarimi ve insasi i¢in tilkedeki en yetenekli mimarlardan destek almistir;
Otto Wagner'in Viyana Gilizel Sanatlar Akademisi Mimarlik Boliimii'ne
baskanlik ettigi donemdeki (1894-1912) 6grencilerinden Hubert Gessner,
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Resim 2. Die Ringstrasse des Proletariats
(Proletaryanin Ring Bulvari)(Die
Unzufriedene, 1930, 1; yalmzca alt kismi Blau,
1999, 260)

Resim 3. “Die Dorfbewohner kommen in die
Stadt” (Koyliiler Sehre Geliyor) baghigiyla
Belediye Sosyal Konutlar1 ve Reumannhof
(Die Unzufriedene, 1932, kapak sayfas1)
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Heinrich Schmid, Hermann Aichinger, Karl Ehn, Rudolf Perco gibi
mimarlar, konutlarin mekansal drgiitlenmesinde ve kentin geleneksel
yaniyla iliski kurarken Wagner Okulu etkisini yansitmistir. Konutlarin
insasinda, belediye yap1 malzemelerini saglamis, isin yiiriitiilmesi ise agik
rekabet usulii ile miiteahhitlere ihale edilmistir (Blau, 1999, 232, 239, 352;
Danneberg, 1928, 44; Scheidl, 2008). Is¢i sinif1 igin yeni mimari ¢6ziimler
yaratmasiyla iz birakan Gessner, bir y1l Wagner'in stiidyosunda ¢alismis ve
yirminci ytiizyil basindaki yapilarinda Secession etkilerini yansitan 6rneklere
de imza atmistir. 1930lara dogru dénemin modern ruhuna uygun,

islevsel ve diisiik maliyetli tasarimlariyla, mimaride rasyonalizasyon
tizerine yogunlasmis, konut binalari, kamu yapilari, endiistriyel ve ticari
yap1 tasarimlar: gerceklestirmistir. Gessner’in tasarimlarindaki, dengeli
oranti, simetri, kat plan1 diizenlemeleri gibi unsurlar Wagner’in ilkelerini
benimsedigini gostermektedir. Belediye sosyal konut tasarimlar arasinda
Lassalle-Hof (1924-1926), Heizmann-Hof (1925-1926), Karl-Seitz-Hof
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(1926-1933), Robert Zangerl-Hof (1927-1928) ve bu arastirmaya konu
olan Reumannhof (1924-1926) bulunmaktadir (Gessner, 1926a, 10; Blau,
1999, 222, 359; Scheidl, 2008). Reumannhof, Kizil Viyana'daki ilk biiyiik
avluya sahip proje olmas: ve belediye sosyal konutlarindaki anitsal
tarzi simgelemesiyle one ¢ikmaktadir. “Proletaryanin Ring Bulvari”nda,
iki savas aras1 donemdeki en heybetli yap1 ve sosyal konutlarin iginde
temsiliyeti en gticlii 6rneklerden biridir (Weihsmann, 2002, 222).

REUMANNHOF

Reumannhof 27 Haziran 1926’da a¢ilmistir. 1922-1926 arasinda Viyana'nin
V. bolgesi olan Margaretengtirtel' de Reumannhofun yan sira 2052 konut
kapasiteli 8 sosyal konut sitesi insa edilmistir (Gemeinde Wien, 1927, 58).
Yapinin yakininda Metzleinstalerhof ve 1924-1930 yillarinda insa edilerek
giiniimiize ulasan 6nemli sosyal konut yapilar1 yer almaktadir (Resim 4).

Gessner’in Reumannhof i¢in merkezde 12 katlh bir bina éngordiigii ilk
tasarimi 1924’te, 11 Ocak tarihli Der Tag Gazetesi'nde “Margaretengiirtel’de
Yiiksek Bina” basligiyla yayimlanmistir. Bu tasarim, Viyana'da yiiksek
yapilara ihtiya¢ olmadig1 yoniinde tartismalara yol agmistir. Gessner,
tasarimi yenilemek zorunda kalmis, merkezdeki 12 kath kiitleyi,
konutlardan olusan alt1 kat ve sanatgilar igin terasli ve balkonlu atdlyelerin
yer aldig1 iki “penthouse” kati olarak degistirmis, proje 30 May1s 1924te

belediye tarafindan onaylanmistir (Der Tag, 1924, 6; Blau, 1999, 254-255)

Resim 4. Reumannhof ve gevresindeki Kizil :
Viyana dénemi sosyal konutlar1 (Google (ReSIm 5)
Earth, tb., islenmis harita)

Margaretengiirtel

| Reumannhof (1924-26)

I Metzleinstalerhof (1919-24)

' I Herweghhof (1926-27)
Matteottihof (1926-27)

l Julius Popphof (1925-26)

I Ernest Hinterbergerhof (1926-29)

| |} Franz Domeshof (1928-30)
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Resim 5. Gessner’in Reumannhof tasarimi
(Der Tag, 11 Ocak 1924, 6; yalnizca yap1
¢izimi Blau, 1999, 254)

Resim 6. a. Reumannhof’ta Sosyal
Demokratlarm Secim Filmi Afisi (“Bugiin,
Saat 6.30'da Avluda Sinema Gosterisi

vardir. Segmenler, kalabalik gelin!”) (Der
Kuckuck, 02 Kasim 1930, 2) b. iskog Sporcular
Reumannhof’ta (Das Kleine Blatt, 23 Temmuz
1931, 3)
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26 Haziran 1926 tarihli Arbeiter-Zeitung'da Reumannhof, Margaretengiirtel
tizerinde, giizel ve giines alan konutlari, genis, diizenlenmis avlular:
icermesiyle etkileyici bir tasarim olarak anlatilmistir. Viyana Belediyesi igin
6zel bir onur olan “¢ok modern bir toplu konut binas1” s6zleriyle yapinin
Onemi ifade edilmistir (Bittner, 1926, 8). 30 Haziran 1926’'da Reumannhof
ve Fuchsenfeldhof'un agilisindan goriintiiler, “Mutlu Pazar Kutlamalar1”
basligiyla haber yapilmistir (Arbeiter-Zeitung, 1926, 8).

Yap1, Kizil Viyana yonetiminin diizenledigi etkinliklere ve tarihsel olaylara
taniklik etmesi agisindan dikkat cekmektedir. 1930’da sosyal demokratlarin
secim kampanyasi filmini Reumannhof’ta izlenime sunmasi buna

ornektir (Der Kuckuck, 1930, 2). 19-26 Temmuz 1931’de gergeklesen 2. Isci
Olimpiyatlar1 sirasinda farkl tilkelerden gelen sporcular, sosyal konutlarda
agirlanmis, Reumannhof da Iskog sporculara ev sahipligi yapmistir (Das
Kleine Blatt, 1931, 3) (Resim 6). Medyada yer alan haber ve gorseller,
Reumannhof ile 6zdeglesen sosyal demokrat ideolojinin yansimalarim
gostermektedir.

Bu yansima, Nazi donemindeki fasizme karsi da bir sembol olmustur.
1934’te Reumannhof, Cumhuriyetci Koruma Birligi'nin ana tisstii
olarak kullanilmis, 12 Subat 1934’te polis Reumannhof'u isgal etmeye
calistiginda, catisma gikmuistir. Takviye ve askeri yardima ragmen, polis

z
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Resim 7. Margaretengiirtel’de Viyana

Belediyesi yapilari, Gessner, 1924 (Gessner,
19264, 5)

SULE PFEIFFER TAS, RABIA TEMEL

baslangicta binay1 ele gegirememistir. Bu olay, ideolojinin yeni temsiliyeti
ve fasizme karsi sosyalist miicadelenin bir simgesi olarak bellekte yer
edinmistir. Merkez avludaki, Franz Seifert’in eseri olan bronz Jakob
Reumann biistiiniin (Gessner, 1926a, 25) dniine, bu olaylarin ellinci y1l1
anisina 12 Subat 1984’te bir anit levha eklenmistir (dasrotewien.at, 2017b)
(Resim 16). Levhada “Hier im Reumanhoff verteidigten am 12. Februar
1934 Sozialdemokraten die Demokratie gegen den Faschismus.” (12

Subat 1934’te burada Reumannhof’ta sosyal demokratlar fasizme kars:
demokrasiyi savundular.) yazmaktadir.10 Nisan 1945’te Sovyet ordusu
savas nedeniyle barinma sorunu, hastalik, aclik ve kaosun 6ne ¢iktig1
Margareten’e gelerek Rus karargahini kurmustur. Margareten, Eyliil
1946’da kentte enkazdan temizlenen ilk bolge olmus ve yeniden yapilanma
baslayabilmistir (Mayer, 2003). Tkinci Diinya Savasi'nin biraktig1 yikim,
Reumannhof'un ve bolgedeki diger sosyal konutlarin kentsel dlgekteki
etkisini irdelemeyi zorlastirmis, tarihsel olarak kiitlesiyle ¢evresini nasil
doniistiirdiigliniin izlerini silmistir. Reumannhof, hasar almigsa da biiyiik
oranda korunmus olup 1993-1996 arasinda yenilenmis, 1997 Kentsel
Yenilenme Odiilii'ne layik goriilmiistiir (dasrotewien.at, 2017b). Yap1 6zgiin
niteligi biiyiik oranda korunarak gerceklestirilen onarim ve eklemelerle
konut sitesi islevini giintimiizde de siirdiirmektedir.

REUMANNHOF CEPHE OZELLIKLERININ IDEOLOJi BAGLANTILI
ANALIiZi

Reumannhof, kuzeybatida Brandmayergasse, giineybatida
Margaretengiirtel ve giineydoguda Siebenbrunnengasse arasindaki
araziye yerlestirilmistir. Yap1 yaklasik 12.823 m?* toplam alani ve avlular
harig yaklasik 6.603 m? insa alaniyla Belediye Sosyal Konutu Projesi'nin en
biiytiklerindendir (Gessner, 1926a, 10; Blau, 1999, 253) (Resim 7).

Josef Joachim Mayer’in tasarladigi, besteci Josef Haydn'in mezariin
buradaki mezarlikta bulunmasindan dolay: bu ismi alan Haydnpark,
1925’te Reumannhof’un karsisina yapilmais, sosyal demokratlarin yeni halk
bahgelerinden biri olarak nitelendirilmistir. 20.400 m? biiyiikliigtindeki
parkta 6.000 m*alanin spor icin ayrilmasi (Blau, 1999, 255) bu dénemde
saglikli yasam ve spora verilen 6nemin gostergelerindendir (Resim 8).
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Resim 8. Haydnpark ve Reumannhof, 1926
(Wien Museum Online Sammlung, 1926b,
Env. Nr. 309144)

Resim 9. Gessner tarafindan yapilan
Margaretengiirtel’e bakan cephenin kismi
cizimi (Blau, 1999, 360)

Wien V, Reurnannkof mit Haydnpark. 'é‘eme/'no’e

Reumannhof, biiyiikliigii, mimari bigimi, 180 metre uzunlugundaki sar1
renk cephesi sayesinde uzaktan biitiin yap1 kiitlesi goriintimii vermektedir.
Merkezindeki yiiksek kiitle ve iki tarafindaki bloklar birbirine simetrik
diizen i¢inde baglanarak siralanmaktadir (Gessner, 1926a, 9). Yapida,
Viyana’'daki giiciin saray tarafindan temsiliyetini yansitan Schonbrunn
Saray1i'na gondermeler dikkat ¢gekmektedir; ortadaki ana kiitle, 6niindeki
havuz, yanlardaki iki kanat, bahge, Schonbrunn Sarisi, Maria Theresia
Saris1 ya da Habsburg Sarisi olarak bilinen ve Habsburg temsiliyet mimarisi
ile 6zdeslesmis sar1 rengin (Hueber, 2005, 12) cephede kullanim1 gibi
unsurlar saraya atiftir. Maria Theresia'nin 6zellikle Tiirklere kars: giiciiniin
propagandasi olarak insa edilen ve on dokuzuncu yiizyil baslarindan
itibaren sar1 rengin hakim oldugu Schénbrunn Saray1'nin (Pfeiffer Tas,
2023, 974-975; Koller, 2003, 5) mimarisine yapilan bu atif, konutlarin,
iscilerin refah diizeyini artiran, yalin ve gosteristen uzak tasarimi ile Barok
donemine meydan okuyan ve sosyalist ideolojiyi temsil eden modern bir
anit olarak goriilmektedir (Resim 8, 9).

Giiniimiizde biitiin yap1 cepheleri acik sar1 renktedir. Ancak 1985 yilina
ait fotograflarda ve 1999 tarihli betimlemede sar1 ve kirmizi renkte oldugu
dikkat ¢cekmektedir (Blau, 1999, 255, 257). Merkez avlu ile kamusal alan
arasindaki gecirgenlik, ortada arag gegisi i¢in uygun genislikte bir ana
giris ve iki yaninda simetrik olarak konumlandirilmis kemerli iki yaya
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Resim 10. Margaretengiirtel'den
Reumannhof a.1926 goriiniisii (Wien
Museum Online Sammlung, 1926a, Env. Nr.
309142) b. 2022 Goriintisii (Sule Pfeiffer Tag
kisisel arsivi)

Resim 11. Margaretengiirtel ve
Brandmayergasse’ye bakan cepheler, ¢ikma,
balkon ve pencere ayrint1 (Sule Pfeiffer Tas
kisisel arsivi, 2022)

girisi ile giiclendirilerek saglanmistir. Boylece, avlu kamusal alanin bir
uzantisi olarak algilanmaktadir (Resim 10). Bu tasarim, kamusal ve 6zel
alan arasindaki hiyerarsinin degisimini, mekansal ve islevsel olarak farkli
bilesenlerin bir araya gelmesini yansitmaktadir (Blau, 1999, 227; Haynes ve
Borsi, 2022, 128).

Merkez avlunun iki yanindaki bloklarin zemin katinda ana kiitleden disar:
tasan, biiyiik camli, caddeye agilan diikkanlar da kamusal alan ile iletisim
kurmaktadir. Ust katlarda tekli, ikili veya ticlii gruplar halinde dairesel ve
dikddrtgen pencereler, 6niinde yivli siitunlarin tasidigi ikili ve tiglii kemerli
balkonlar ile pencereli dort sira ¢ikma ve iistiindeki balkonlar giines
15181na, temiz havaya ve Haydnpark manzarasina erisim saglamaktadir
(Resim 11).

Glineybati cephesi disindaki yan cephelerde, dogu ve batidan giin 1s181nin
konutlara daha fazla girisini saglamak icin, pencereli ¢ikmalar {icgen planl
olarak tasarlanmigtir. Balkon korkuluklarinda ve giris kapilarinda kirmiz
renkli ferforje sosyalist ideolojiye gondermedir (Resim 12).

Yiiksek kiitlenin zemin katindaki kemerli girigin iistii kirmiz ferforje
korkuluklarla donatilmis teras olarak tasarlanmistir; en iist katinda da
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Resim 12. Kuzeybati Cephesi a. Ferforje
Kapilar b. Ferforje Kapi, Pencere Ayrintilar:
(Sule Pfeiffer Tas kisisel arsivi, 2022)

Resim 13. a.Yiiksek kiitlenin giris cephesi
ve “Wir griilen euch im roten Wien” (Kizil
Viyana’da Sizi Selamliyoruz) yazan afis
(John, 1925/1939) b. Jakob Reumann biistii
(Sule Pfeiffer Tas kisisel arsivi, 2022)

uygulanan teraslar, kentin manzarasina, glinese ve temiz havaya erisim
sunmaktadir (Gessner, 1926a, 10) (Resim 13).

Kuzeybati ve giineydogudaki bloklar, arazinin kuzeybatiya dogru
genislemesinden kaynaklanan uzunluk farki disinda biiyiik oranda
benzerdir. Bloklarin koselerinde konumlandirilan merdivenlerin pencere
agikliklar: ve iki yanina yerlestirilmis balkonlar yine dogal aydinlatma
ve havalandirma saglamaktadir. Kuzeydogu ve giineybati cephelerinin
merkezindeki genis sacakli bina girisleri, iki yonlii basamaklarla
ylikseltilerek korunakli bir alan olusturmaktadir. Kapali bisiklet odalar:
yasami kolaylastiran tasarimlardan birisidir (Resim 14).

Binanin mevcut halinde, gat1 katinda degisiklikler oldugu, merdiven
boslugunun iki yanindaki balkonlarin camla kapatildig, bina girislerindeki
sacaklarin tizerinde ekleme yapildig: goriilmektedir. Yapinin genel
ozelliklerinin devam ettirildigi, pencerelerin dogal 151k yoniine gore

ENWI
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Resim 14. Kuzeybatidaki blok ve avlu a.
1926 (Wien Museum Online Sammlung,
1926¢ Env. Nr. 57962/49) b. 2022 (Sule
Pfeiffer Tas kisisel argivi, 2022)

1. The Architecture of Red Vienna baslikl
kitabin 13. dipnotunda referans
gosterilmeden 485 adet konut bilgisi
verilmistir (Blau, 1999, 253)

Resim 15. Reumannhof zemin kat plani,
Gessner, 1924 (Gessner, 1926a, 6’dan alinarak
islenmistir)

yerlestirildigi anlasilmaktadir. Reumannhof’a bitisik insa edilen yapilar
kuzeydogudaki arka cepheyi incelemeyi engellemektedir.

REUMANNHOF PLAN OZELLIKLERININ IDEOLOJi BAGLANTILI
DEGERLENDIRILMESI

Reumannhof plan tasariminda agiklik, akis ve alandan en ¢ok verimi
almaya yonelik uygulamalar 6ne gikmaktadir. Ortak alanlar, merkezi
avlu etrafinda toplanmaig, her konut bloguna girigler avlu iizerinden ayr1
kapilarla saglanmistir (Gessner, 1926a, 10). (Resim 15, 16).

Reumannhof’ta belediyenin 1923 tarihli standart konut metrekarelerinden
farkl: biiytiikliikte konutlar tasarlandig1 dikkat cekmektedir. Mimarin
verdigi bilgilere gore biiytikliikleri 25 ile 60 m? arasinda degisen yaklasik
480 konut tasarlanmistir (Gessner, 1926a, 10; Blau 1999, 253) (1). Konutlarin
tiimiinde dogrudan giin 15181 alan antre ve tuvalet bulunurken, mutfak
veya oturma odasi+mutfak secenegi, oda sayisina ve balkon ya da ¢ikma
olup olmadigina gore farklilik gostermektedir. Bir veya iki odaya sahip bu
konutlarda 6ne ¢ikan unsurlardan birisi de dogal 151k, havalandirma ve ek
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Resim 16. Reumannhof kat plani (Gessner,
1926a, 7'den alinarak iglenmisgtir)

Tablo 1. Cizimi yapilan konut tiplerinin ve
alt gruplarin mekansal dzellikleri

alan saglayan pencereli ¢tkmalardir. Yan avlulara bakan cephelerde kiigiik
ve tek konut i¢in tasarlanmis 6zel balkonlar, merkez avluya ve caddelere
bakan cephelerde daha biiytik 6l¢ekli, iki konut tarafindan kullanilan,
kemerli, tistii ortiilti ortak balkonlar goriilmektedir. Yiiksek kiitlenin birinci
katindaki teras, giines ve temiz havaya iki konuttan erisim saglamakta,
avluyla iletisim kurmakta ve manzaranin izlenmesine olanak tanimaktadir
(Resim 16).

Yapinin tipik kat plani incelendiginde temelde {ig tip konut birimi ile
karsilasilmaktadir: I, II ve III olarak adlandirilan tiplerin ve alt gruplarin
icerdigi mekanlar Tablo 1'de gosterilmistir. Konutlara ait daha ayrintili
planlara ulasilamamasi nedeniyle, Gessner’in ¢izdigi plandan yola
cikarak bir tipoloji Onerisi sunabilmek i¢in bu {i¢ tip konutun 6zellikleri
incelenmistir. Ana plan tipolojisi yapilirken konutlardaki balkon, teras,
¢ikma vb. dikkate alinmamuistir. Bu unsurlar her konut tipinde alt grup
olarak degerlendirilmis olup 6zel balkon a, ortak balkon b, ortak teras c,
ticgen planli ¢tkma d, yarim daire planli ¢ikma e harfleri ile gosterilmistir.

Ug tipe ait konutlardan balkon veya ¢ikma kullanimina gére farklilik
gosteren alt1 6rnek segilmis, 6zgiin plan tizerinden yapilan ¢izimleri

Tip Mekanlar
| Antre (A), Tuvalet (T), Yemek Odasi ve/veya Mutfak (M), Tek Oda (O),
la+d Ozel Balkon (OB), Uggen Planh Gikma (UG)

I Antre (A), Tuvalet (T), Oturma Odasi+Mutfak (OM), Tek Oda (O),
lla Ozel Balkon (OB)

n Antre (A), Tuvalet (T), Mutfak (M), iki Oda (0),

llla Ozel Balkon (OB)

n Antre (A), Tuvalet (T), Mutfak (M), iki Oda (0),
llla+d 0Ozel Balkon (OB), Uggen Planh Gikma (UG)

n Antre (A), Tuvalet (T), Mutfak (M), iki Oda (O)
llla+e 0Ozel Balkon (OB), Yarim Daire Planh Gikma (YG)
n Antre (A), Tuvalet (T), Mutfak (M), iki Oda (O)
llib+e Ortak Balkon (OB), Yarim Daire Planl Cikma (YC)
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Resim 17. Konut Tipleri Semalar1 (Gessner’in
kat plani {izerinden yazarlar tarafindan
cizilmistir.) (Gessner, 1926a, 7)

SULE PFEIFFER TAS, RABIA TEMEL

asagida verilmistir. Genel planda konut tipleri renklendirilerek gosterilmis,
anlatimi zorlastirmamasi i¢in renklendirme yapilirken alt gruplar dikkate
alinmamustir. Konut tiplerinde T ile gosterilen mekan, Reumannhof
0zglin planinda isimlendirilmemistir. Belediyenin 1923'te hazirladig:

38 ve 48 m?standart konut tipleri (Die Wohnungspolitik der Gemeinde
Wien, 1926, 28, 30) ve Gessner’in Karl-Seitz-Hof konut planlar1 (Gessner,
1926b) gbz dniinde bulunduruldugunda bu mekanin tuvalet oldugu
ongoriilmiistiir. Planda simetrik olarak kuzeydoguda konumlandirilmis
olan iki konutta, yarim daire planli ¢ikmaya sahip E.Z.= Esszimmer (yemek
odasi) ve S.N.=Schlafnische (yatak nisi) bulunmaktadir. Bu konutlarda
mutfak ayri olarak tanimlanmadigindan, mutfagin yemek odasinin

icinde yer aldig1 varsayilmistir. Baz1 konutlarda K.N.= Kochnische (yemek
pisirme nisi) bulunmaktadir. Bu uygulama, binanin insa tarihinden kisa
siire Once Schiitte-Lihotzky tarafindan onerilen mutfak islerinin oturma
odasi+mutfaktan ayrilarak, bir mutfak nisi veya bulasik yikama yeri ile
donatilmas: fikrini yansitmaktadir. Yiiksek kiitlede birinci katta terasa
acilan konutlar da I. tip 6zelliklerini tasimakta olup, ayn1 gruptaki diger
konutlardan bu yoniiyle ayrismaktadir (Resim 17).

TipI | TipI | Tip I
A:Antre (VZ) T:Tuvalet (Orjinal planda isimlendirilmemistir) OB: Ortak Balkon
M:Mutfak (K) 0: Oda (2) UC: Uggen Planli Cikma
OM:Oturma Odast+Mutfak (WK) ~ OB: Ozel Balkon YC: Yarim Daire Planli Cikma
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2. The Architecture of Red Vienna baslikli
kitabin 13. dipnotunda referans
gosterilmeden 22 adet diikkan bilgisi
verilmistir (Blau, 1999, 253).

Resim 18. Merkezi Camasirhane (Gessner,
1926a, 24)

Reumannhof’ta antre, tuvalet, mutfak ve iki odadan olusan 6zel veya ortak
balkon ve/veya ¢ikmaya sahip, konfor diizeyinin en ytiiksek oldugu III. tip
konutlarin agirlikli olarak uygulandigi gozlemlenmektedir.

1923’teki 25.000 konut ingas1 programinda belirlenen sosyal konut tipleri
ile Reumannhof konutlar1 arasinda 6nemli benzerliklerin bulundugu,

plan tipleri ve metrekareleri karsilastirildiginda farkl 6zelliklerin de
oldugu goriilmektedir. Standart konutlardan birincisini olusturan antre,
oturma odasi+mutfak, tuvalet ve tek odadan olusan 38 m*biiyiikliigiindeki
konutlarin, Reumannhof’ta II. tip ile benzerlikleri vardir. ikinci gruptaki
bir kiiciik odanin daha eklendigi 48 m? biiyiikliigiindeki konutlar ise III.
tip ile benzerdir. L. tip, 1923 standartlasmasinda yer almamaktadir. 1922'de
insasina baslanan on bir belediye sosyal konut yapisinda standart hale
gelen oturma odasi+mutfak ve tuvalet, Reumannhof’ta yalnizca II. tipte
uygulanmustir. Tiimiinde, konut programindaki onerilere uygun olarak
mekanlar arasinda gegis, tuvaletlerde havalandirma penceresi, antre ve
balkon kullanilmas1 6ne ¢ikmaktadir.

Yapida konutlarin disinda 19 diikkan, restoranlar, anaokulu, oyun
alanlari, etkinlik odalars, kiitiiphaneler, atdlyeler ve teknik donanima
sahip ¢camasirhane gibi ortak tesisler bulunmaktadir (Gessner, 1926a, 10;
Blau 1999, 253) (2). Diikkanlarin, Margaretengiirtel’e bakan on bloklarda
konumlandirilmasi, bélgenin sakinlerine de hizmet sunmas: ve iletisim
agisindan onemlidir (Resim 18).

AVLU VE SOSYAL ALANLARIN TASARIMINDA iDEOLOJIK
YANSIMALAR

Reumannhof'un avlularinda, belediyenin 6nerilerine uygun peyzaj
diizenlemeleri, pergolalar, kent mobilyalari, iklimlendirme ve bitkiler igin
havuzlar, cesmeler yer almaktadir. Merkez avluda, havuzun iki yaninda
konumlanan aydinlatma direkleri de kirmiz ferforje detaylar1 ve bicimsel
ozellikleriyle biitiinliik saglamaktadir (Resim 15, 19).
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Resim 19. a. Glineydogudaki blok ve
havuz, 1926 sonrasi (ONB Bildarchiv und
Grafiksammlung, Env. Nr. L31.142-C POR
MAG) b. Kuzeybatidaki blok ve havuz (Sule
Pfeiffer Tas kisisel arsivi, 2022)

SULE PFEIFFER TAS, RABIA TEMEL

Merkez avluda yap1 bloklarmin éniindeki kare planli, yalin siitunlu beton
pergolalar, konutlarla yar1 kamusal alanlar1 simirlandirmakta ve korunakl
alanlar sunmaktadir (Resim 20).

Reumannhof’ta gorsel biitiinliige verilen 6nemin bir 6rnegi de

eskenar dortgen formunun, demir kapilar ve zemindeki 1zgaralarda
uygulanmasidir (Resim 21a). Yapidaki blok numaralarini gosteren tabelalar
el iretimi seramikten yapilmis, bloklar arasindaki gecislere, duvarlara

veya kapilarin {izerine yerlestirilmistir. Rakamlar ve siislemelerde
kirmizinin kullanilmasiyla dikkat ¢eken tiim seramiklerin imalati,

Wiener Kunstkeramische Werkstitte'de (Viyana Sanatsal Seramik Atdlyesi)
gerceklestirilmistir (Gessner, 1926a, 25) (Resim 21, 22). Boylece donemin
ideolojisinin iiretim ile baglantili olarak da yansidig: goriilmektedir.

Kuzeybatidaki avluya gegis kapisi, Gessner’in tasarladigi sirli seramiklerle
cevrelenmistir. Kapinin sag ve sol yanindaki seramik panellerdeki sol
tistten baslayarak miihendis, marangoz, ¢ilingir, boya/badana ustasi, duvar
ustasi, madenci, demirci, cat1 ustas1 gibi mesleklerin sembolleri, emekgileri
onurlandirmaktadir. Seramik kapli lentonun {istiinde, i¢ ice ge¢mis

tiggen bezemelerin aralarinda konumlandirilmis bir dizi zambak motifi
Hristiyan sosyal demokratlar1 simgelerken, lentonun tizerindeki dikey
parcalardan olusan seramik panelin iki ucunda birer seramik mesale formu
ise sosyal demokrat ideolojiye atifta bulunmaktadir. Bunlarin tistiindeki
tiggen bir alinlikla sonlandirilmis seramik insa yaziti, Reumannhof'un
1924-1925 yillarinda konut vergileri ile yapildigini, Viyana Belediyesi

Imar Isleri yénetiminde, Gessner tarafindan tasarlanarak uygulandigin
belgelemektedir. Yazit, Viyana Belediye Bagkani Karl Seitz"in beraberinde
belediyede gorevli meclis iiyelerinin de isimlerini icermektedir: Mali
Islerden Sorumlu Hugo Breitner, Insaat Isleri i¢in Franz Siegel, Konut
Islerinden Sorumlu Anton Weber yazitla onurlandirilmistir (Resim 22).

Avlular arasi gegislerde ve Margaretengiirtel’e acilan site girisinde
sarkit aydinlatma elemanlari, hava karardiktan sonra da giivenli gecis
yollart sunmaktadir. Altigen ve sekizgen bicimlerinin temel alindig1
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Resim 20. Merkez avludaki pergolalar (Sule
Pfeiffer Tas kisisel arsivi, 2022)

Resim 21. Kuzeybati yYoniindeki avlular
arasi gegis a. Ferforje kap1 ve zeminde 1zgara
b. Tavan ve aydinlatma ayrinti c. Sekizinci
blok kapisi (Sule Pfeiffer Tas kisisel arsivi,
2022)

aydinlatmalarin tasarimi, tavanlardaki bezemeler, ferforjeler, alinliklar ve
¢ikmalarin cizgisel hatlar: biitiinliik olusturmaktadir (Resim 23).

Yapinin kuzeybati ve giineydogusundaki avlularda peyzaj alanlari,
banklar, saksilar ve birer adet havuzlu beton ¢esme bulunmaktadir. Altigen
beton saksilarda, seramiklerdeki stilize edilmis motifler yine ideolojik bir
gosterge olarak karsimiza ¢ikmaktadir (Resim 24).

Motiflerin, zambak ya da megale atesinin geometrik bir yorumu olabilecegi
diistiniilmektedir. Burjuva kiiltiiriinii elestiren ve sosyal demokrat

parti iiyeleri tarafindan benimsenen derginin ismi Die Fackel (Born ve
Lambert, 2020, 696), mesale anlamindadir ve logosunda da mesale figiirii
bulunmaktadir. Dergi, Karl Kraus'un editorliigiinde 1899'dan itibaren

39 yil boyunca yayimlanarak, Avusturya toplumundaki olaylar: ve

glinliik basini elestirel bir yaklasimla ele almistir. Yapinin temsil ettigi
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Resim 22. Kuzeybatidaki avlu gegis kapisi
seramikleri (Sule Pfeiffer Tas kisisel arsivi,
2022)

Resim 23. a. Merkez ve giineydogu avlu arasi
gecis b. Giineydogu yoniindeki avlu (Sule
Pfeiffer Tas kisisel arsivi, 2022)
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Resim 24. Saksilardaki ve seramiklerdeki
motifler (Sule Pfeiffer Tas kisisel arsivi, 2022)

Resim 25. Die Fackel Dergisi (1899) 3. Say1,
Kapak ve ic Sayfalardan Goriintim (Die
Fackel, 1899, AAC - Austrian Academy
Corpus, Osterreichische Akademie der
Wissenschaften OAW)

&
==
|

sosyal demokrat yasam bi¢imi ile derginin uyumlu olmasi, motiflerin
sosyal demokratlarin ve Hristiyan sosyal demokratlarin simgesi olarak
kullanildigini gostermektedir. (Resim 25).

Calisan kadinlarin ¢ocuklari igin giivenli ortamlar yaratarak kadin
istihdamina katki saglamak igin 6nemli bir unsur olan anaokulu,
Reumannhof’ta da bulunmaktadir. Anaokulu girisinin iki tarafindaki Max
Krejca tasarimi (Gessner, 1926a, 10, 25) oyun oynayan ¢ocuklarin heykelleri
ideolojik bir yansimadir (Resim 26).

Yapinin tasariminda atik yonetiminin diizenli bicimde siirdiiriilmesi igin de
tanimli alanlar yaratilmistir; giineybatida Margaretengiirtel’de ¢op kutular
konumlandirilmistir. Ana cadde tizerinden ¢op arabalariyla erisimin ve
etrafinin acik birakilarak dogal havalandirilmanin saglandigy, cat1 ortiisi
ile hava kosullarindan korunakli, saglikli ve islevsel bir alan tanimlanmig
olmasi giiniimiizde de kullanim konforu sunmaktadir (Resim 27).

Sunulan veriler, Reumannhof'un ideoloji, mimarlik ve sanat baglaminda
kent bellegindeki yerini gostermektedir.

s 0] ===

wir ihn ahlich zum andi A
groBerer Feste emporreifen. Heute fungiert er bei Blumen-
corsos als Berather der Fiirstin Metternich und vor Grabern
vertritt er seit lingerer Zeit die »Concordia«, die sich
ihn neuestens sogar zu ihrem Prisidenten erwihlt hat,
Uberall, wo sich das gesellige oder das geistige Wien
zu besonderen Veranstaltungen einigt, ténzelt Herr
von Spiegl, Ceremonienmeister der Wiener Seichtheit,
voran, und die fremden Dichter, die in unserer Stadt
geweilt, tragen die Erinnerung an einen kleinen echauf-
fierten Herrn von hier fort, der ihnen mit den Gesten
einesCotillon-A den Willk ufl der deutsch.
Osterreichischen Kunst entboten hat .

So sehen wir, dass die Camere d:e Herr U. A.

hlagt, ihn ilen in einer i Lebens-
stellung landen lésst. Ich hétte mich, wenn dies nicht der
Fall wire und wenn sich nicht Dank dem liberalen Wohl-
wollen der Wiener Presse unsere Mitesser und Mitgeher
zu einer socialen Gefahr auswiichsen, mit dem Typus
nicht beschiftigt. Wer sich vom Pokertisch wegsehnt

— 14 —

etwas wie ein Reichsrath, in dem sie »vertreten« seien, vorkommen.
Nun gibt es schon seit lingerem keinen solchen Reichsrath. Der
Osterreicher hat zwar ein Vaterland, >er liebt's und hat auch Ursach’,
es zu liebene, aber er st in Verlegenheit, s zu benennen. In Zeiten,
da die Gesetzgebung von den Kundgebungen der Parteien abgelost
ist und alles von der Stilisierung eines Communiqués abhingt, sei
darum dem Patrioten, der doch endlich wissen will, was er eigentlich
Tiebt, als prignantester Name empfohlen: »Dic von den Herren
Mendel Singer und PeniZek journalistisch vertretenen
Kénigreiche und Lindere.

}g@

Uneingeweihte wissen, dass die Regierung eine
grofie Action zur Hebung des Gsterreichischen Actien-
wesens plant. Und so oft die »Reforme« einen ihrer
tappnschen Schritte nach vorwirfs that, schwellte

Fr von einer neuen Griindungsschwindel-

und lieber gleich alle Literatur- und Ki be-
setzen mochte, wer dem Publicum, das von ihm nichts
weifl und mchts wissen will, taglich von neuem sich
aufdringt, wer allerorten u. a. anwesend sein mdchte,
der muss es sich auch gefallen lassen, einmal u. a.
abgefertigt zu werden. Vielleicht fiihrt der amerika-
nische Humorist, der alles, was in Wien bemerkt werden
will, nach und nach zuri angt hat, eine endgilti;
Rexmgung der Wiener Zeitungsspalten herbei; dann sei
der Tag seiner Ankunft gesegnet und alle Qual und
alle Beléd der he« vergessen.
Kein Zweifel, den bereits — Anwesenden kam Herr Mark
Twain sehr ungelegen. Sie mogen eine Protestversamm-
lung gegen ihn einberufen, damit wenigstens noch
einmal in den Zeitungen so schon geschrieben stehe:
Anwesend waren u. a.....

4ra die Brust unserer M. Bauer und Taussig.
Das neueste in dieser Action, die durch ein banales
Exposé und ein schemwnssenschafthches, in Deu!sch—
i Q

land nicht wenig
war, ist ein hochst bezeichnender Riickzug. Wir sollen
kein Gesetz bekommen, sondern ein Regulativ. Es
sollen nis die Bedi werden,
von denen die Grundung und der Fortbestand der

sollen nicht codnﬁcnerl sondem es soll das alte

lten werden.
Dagegen wird die Regierung, sich selbst bindend
und doch wieder nicht bindend, ein- fiir allemal
verkiinden, unter welchen Bedingungen sie die Bildung
und den Fortbestand von Gesellschaften duldet. Sie
wird vorschreiben, wie das Statut beschaffen sein muss
und welche Rechte statutarisch — nicht gesetzlich — den
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Resim 26. a. Anaokulu ve bekleme alan1
b. Anaokulu girisindeki heykeller (Gessner,
19264, 15, 16)

Resim 27. Merkezi avludan giineydogudaki
atik toplama alani (Sule Pfeiffer Tas kisisel
arsivi, 2022)

SULE PFEIFFER TAS, RABIA TEMEL

SONUC

Reumannhof’taki mimari ve sanatsal uygulamalarin ideoloji ile iligkisini
kurabilmek i¢in donemin siyasi ve sosyo-ekonomik kosullari, mekansal
pratik, mekanin temsili ile baglantili olarak yapilan arastirmada,
kullanicinin refah diizeyinin artirilmasina yonelik hedeflere ulasildig:
goriilmiistiir. SDAPnin politik yaklagimi ve sosyalist bir toplum olugturma
ideolojisinin barinma, refah, egitim ve kiiltiir alanlarindaki yansimalarinin
belirgin oldugu gozlemlenmistir.

Endiistri devrimiyle birlikte, yogun is¢i gogli Viyana'da barinma ihtiyacinin
artmasina ve Birinci Diinya Savasi’nin tahribati yetersiz konut kapasitesinin
daha da diismesine neden olmustur. 19007lerin baslarinda isci ailelerinin
cogunlukla 30 metrekarelik tek oda veya kismen saatlik yatak kiraladiklari,
apartmanlarin koridorlarindaki su tesisat1 ve tuvaletleri ortak kullandiklari,
dogal 151k ve giinesten yeterince faydalanamadiklar: goriilmiistiir. Barinma
kosullarini iyilestirmek i¢in belediye sosyal konut programinda hazirlanan
ilk Onerilerde “oturma odasi+mutfak” ile en az iki odanin olmasi, temiz
hava, giin 15181, elektrikli aydinlatma, gaz ve su tesisati, merkezi 1sitma
sistemi saglanmasinin yan sira, mutfak tezgahi, dolap vb. islevsel
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donanimlar ve konut i¢inde veya ortak tesislerde yikanma alanlarinin
yapilmasinin gerekliligi vurgulanmistir. Temiz hava, doga ve giines
1s1gindan daha ¢ok faydalanmak icin avlularda peyzaj diizenlenmeleri,
dinlenme ve oyun alanlar1 planlanmasi da oneriler arasindadir.

Hubert Gessner tarafindan 1923-1924 yilinda son hali verilen,
Metzleinstalerhof taki yenilikler, belediye sosyal konut bloklarinda standart
hale gelmistir. Bu standartlasmaya gore, mekan boyutlari, ortak ve kamusal
alanlar, mimari detaylandirma farklilassa da tig tip konut insa edildigi
goriilmektedir; oturma odasitmutfak ve tuvalet hepsinde vardir; bir oda,
iki oda veya bir oda ve bir kiiciik oda olarak farklilik gostermektedir. Bazi
konutlarda antre, bulasik yikama alanlar1 veya balkon da bulunmaktadir.
Tuvalet dahil tiim mekanlarda giin 1s1§1ndan faydalanma ve havalandirma
saglanmasy, tavan yiikseklikleri 260 cm’ye diisiiriilerek, daha ekonomik
1sitma amaclanmustir. 1923’te belediye iki tip konut standardi koymustur;
ilki, antre, oturma odasi+mutfak, tuvalet ve bir odadan olusan 38 m?

ve ikincisi ise bir kii¢iik odanin daha eklendigi 48 m? biiyiikliigiindeki
konutlardir.

Reumannhof’un tasariminda da bu standartlasmanin biiyiik oranda
uygulandigi, ancak bazi konutlarin daha biiyiik tasarlandig tespit
edilmistir. Yapida I, II, IIT olarak adlandirdigimiz ii¢ ana konut tipi
uygulanmistir. En ¢ok uygulanan ise en konforlu olan III. konut tipidir.
Ekonomik, pencere, ¢cikma, balkon ve teraslarla giines 15181 ve temiz
havaya erisim saglayan, iginde 1sitma, su tesisat1 olan konutlarin, 25-60 m?
arasinda biiytiikliikte, tavan yiikseklikleri diisiik, hepsinde antre, tuvalet
bulundugu, bir ya da iki oda ve mutfak/yemek pisirme nisi veya oturma
odasr+mutfak gibi segeneklerle sunuldugu goriilmektedir. Reumannhof’ta,
1922’de Schiitte-Lihotzky tarafindan tasarlanan, daha sonra Frankfurter
Kiiche olarak taninacak olan mutfak modelinin uygulanmis olmasi yenilikgi
bir ¢6ziimiin gostergesidir; pisirme ve 1sitma islevi olan merkezi soba, az
sayida yemek pisirme nisi bulunmaktadir. Tiim konutlarda dogrudan giin
15181 alan antre ve tuvalet bulunurken, mutfak veya oturma odasi+mutfak
secenegi, oda sayisina ve balkon ya da ¢tkma olup olmadigina gore farklilik
gostermektedir. Uggen planli pencereli cikmalar yan cephelerde dogudan
ve batidan giin 1s1§1nin konutlara daha fazla girmesini saglamaktadir.
Yiiksek kiitlenin en iist katinda kent manzarasinin seyredilebilecegi
teraslar, sosyal demokrat ideolojinin yansitildigy, is¢ilerin refahini artirict
uygulamalardan birisidir.

Belediyenin belirledigi ilkelere uygun olarak kamusal ve 6zel alanlara
giris, demokratik toplumun vatandaslarina kendi ihtiyaglari ve isteklerine
gore sekillenebilen bir kent fikrinin de yansimasi olan, yesil ve sosyallesme
alanlar1 sunan merkez ve yan avlular tizerinden kurgulanmuistir.
Diikkanlar, anaokulu, restoranlar, agik ve kapali oyun alanlari, etkinlik
odalari, kiitiiphaneler, atolyeler ve karsisindaki Haydnpark, dinlenme,
oyun, sosyallesme ve spor olanaklari ile sosyal demokrat ideolojisinin
yansimasidir. Isci ailelerinin cocuklarmi glivenle birakabilecekleri, yesil
alanlarla iletisim halinde konumlandirilan anaokulu, yasam kosullarini
iyilestirmenin yaninda egitime verilen 6nemi de gostermektedir.
Anaokulunun 6niindeki oyun oynayan {i¢ cocuk heykeli ideal mutlu aile
imgesini ve devinimi temsil ederek sosyalist diisiincenin sanat yoluyla
gelecek kusaklara aktarimina hizmet etmektedir. Ortak camasirhane,
konutlarda zor kosullarda gerceklestirilen camasir yikama islerini ¢6ziime
ulagtirarak yasam kosullarini iyilestirmeye yonelik uygulamalardan biridir.
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Reumannhof’un mimari ve peyzaj 6zellikleri, minimal diizeyde kullanilan
kemerler, siitunlar, silmeler, alinliklar vb. ile desteklenen vurgu, saraylara
0zellikle de Barok donem propaganda yapist Schonbrunn Sarayi'na
gonderme yaparak, sosyalist ideolojiyi temsil eden modern bir anit olarak
is¢i sinifinin ihtisamini ve giictinii temsil etmektedir. Yapi, malzeme, mekan
organizasyonu ve kiitle bicimlenisinde islevsellik, yalinlik, yenilikgilik gibi
Ozellikleriyle, modernizme gecisi de belgelemektedir. Yapinin ismi ve is¢i
kesiminin yasadig1 bir bolge olan Margaretengtirtel'de konumlandirilmasi,
donemin ideolojik yaklasimiyla dogrudan baginin ilk gostergeleridir.
Mimari ile ideolojinin kesisimi, iktidardaki Hristiyan sosyal demokratlarin
zambak ve sosyal demokratlarin mesale ve kirmizi renk ile temsil
edildigini gostermektedir. Kuzeybatidaki yan avluya gecis kapisindaki
sirli seramiklerde, yapiya katkida bulunan mimar, politikaci vb. isimler
Olumstizlestirilerek meslek dallarini temsil eden semboller ile zanaat ve
emege verilen dnem vurgulanmistir. Sonraki donemlerde de parti secim
filminin burada gosterilmesi, 2. Isci Olimpiyatlari’'nda sporcularin burada
agirlanarak basinda genis yer almasi gibi unsurlar da yapinin ideolojik
temsiliyetinin yansimalaridir.

Reumannhof, hala yogunlukla isci veya isci ailelerinin yasadig1 konut
islevini stirdiirmektedir. 2011’de Reumannhof’taki yasam kalitesine
yonelik arastirmada; site sakinlerinin mimari, giivenlik, kira bedeli, peyzaj,
acik alanlar, komsuluk iliskileri ve toplu tasima ile ulasim agisindan
memnuniyetlerini; tesisin temizligi ve engelliler icin erisilebilirlik
konularinda ise eksiklikleri dile getirdikleri bilgisine ulagilmistir (Sassik,
2011, 102, 103, 109, 110). 2022’de Der Spiegel Gazetesi'nde Reumannhofun
sakinleri ile gerceklestirilen roportajda, hala uygun fiyath konut imkan
sunuldugu belirtilmistir (Petter, 2022). Yapi, ismini aldig1 Reumann’in
politik kimligi ile birlikte Kizil Viyana donemi ideolojisinin mimarlik ve
sanat araciligiyla aktarildig: giiclii bir simge olarak karsimiza ¢ikmaktadir.
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RED VIENNA: IDEOLOGY, ARCHITECTURE AND ART IN THE
REUMANNHOF MUNICIPAL SOCIAL HOUSING

This study focuses on the Reumannhof Social Housing Complex, which
was designed by Hubert Gessner (1871-1943) and constructed between
1924 and 1926 in Vienna. It was one of the largest buildings as part of the
Municipal Social Housing Program for workers implemented under the
leadership of Jakob Reumann, who was the mayor of Vienna between 1919
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and 1923. According to the social democratic ideology in Vienna, known as
the Red Vienna period (1919-1934) of the city administration, this program
aimed to meet the housing needs of the working class and to provide them
with better living conditions. Due to the increase in worker migration

to the city after the Industrial Revolution and upon the demolition of

the city during World War I, a housing crisis emerged in Vienna and
unfavorable living conditions - such as one-room apartments and rental
beds even for a few hours - became a necessity. The paper attempts to
probe into the nature of the connection between the Reumannhof Complex
architecture and the Red Vienna ideology in light of the social democratic
perspective of the working class. In order to do so, the entire structure -
known as “the palace of the working class” - is analyzed in detail while
pointing to similar social housing complexes, such as Metzleinstalerhof

on the Margaretengiirtel known as “Proletarian’s Boulevard” and nearby.
Additionally, the standardization criteria, as envisioned within the context
of the social housing program, are examined to find out any traces of their
presence (or improvements/modifications upon them) in the Reumannhof
Complex. In the context of the political and socio-economic conditions of
that era, a comparative analysis of the architectural elements and landscape
architecture is conducted, such as courtyards and Haydnpark on the front
in the latter case. Original archival documents, photographs, and drawings
of the complex were collected and during the course of the field research,
photographs were taken.

A housing typology and drawings were made in accordance with the
general floor plan of the building, drawn by Gessner himself to determine
the details related to the features of the houses - such as kitchen, living
room+kitchen, and the number and function of the rooms - in order to
determine the reflection of the living comfort promised by the social
democratic ideology. As a result, three main plan types were identified
based on the spaces contained within the houses, and subgroups were
created according to balconies, terraces, or bay windows, all of which
provided daylight and fresh air. In conclusion, the research establishes
that the Reumannhof Complex houses, common facilities as terraces,
infant school, laundry rooms, etc. all implemented standards that were
mostly aligned with those related to welfare and in line with the principles
of social democratic ideology. Lastly, it is revealed that architectural

and artistic elements, such as wrought iron, ceramic panels illustrating
craftsmen and different professions, motifs, and sculptures, not only
reflect the social democratic ideology and motto, but also create new living
environments by integrating architectural design with green spaces for

the working class. As witness to this assertion, it is useful to notice that the
complex still serves the function of economic housing for the working class
and remains important as a symbol of social democratic ideology.

KIZIL ViYANA: REUMANNHOF-BELEDiYE SOSYAL
KONUTLARINDA iDEOLOJi, MIMARLIK VE SANAT

Bu calisma, Hubert Gessner (1871-1943) tarafindan tasarlanan ve 1924

ile 1926 yillar1 arasinda Viyana'da inga edilen Reumannhof Sosyal Konut
Binasi'nin aragtirilmasma odaklanmaktadir. Yapi, 1919-1923 yillar arasinda
Viyana Belediyesi Baskan1 olan Jakob Reumann 6nderliginde isciler igin
gelistirilen belediye sosyal konut programi kapsaminda insa edilen 6ncii

ve en biiyiik uygulamalardan biridir. Program, Viyana'da iktidarda olan
sosyal demokrat ideoloji dogrultusunda, Kizil Viyana dénemi (1919-
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1934) olarak bilinen kent yonetiminin, is¢i sinifinin konut ihtiyaglarini
karsilamay1 ve onlara daha iyi yasam kosullar1 saglamay1 amaglamuistir.
Sanayi Devrimi sonras: kente is¢i gdgiiniin artmasi ve I. Diinya Savasi
sirasinda kentin var olan konutlarinin da tahrip olmasina bagh olarak
Viyana'da bir konut krizi ortaya ¢ikmis ve tek odali evler veya birkag
saatligine kiralanan yataklar gibi elverissiz yasam kosullar1 bir zorunluluk
haline gelmistir. Bu makale, Reumannhof Binasi'nin mimarisi ile Kizil
Viyana ideolojisiyle iliskisini, sosyal demokrat goriisiin is¢i sinifina vaat
ettigi refahin temsiliyeti dogrultusunda incelemeyi amaglamaktadir. Bu
kapsamda, “is¢i sinifinin saray1” olarak bilinen ve Barok donem yapisi
Schonbrunn Sarayi'na gondermeler iceren yap1 detayl: bir sekilde analiz
edilirken, “Proletaryanin Bulvar1” olarak adlandirilan Margaretengiirtel
tizerinde ve yakin ¢evresindeki Metzleinstalerhof gibi benzer sosyal konut
binalarina da deginilmistir. Ayrica, sosyal konut programi baglaminda
Ongoriilen standartlasma kriterleri incelenerek, Reumannhof’ta bu
kriterlere yonelik uygulamalarin (veya iyilestirmelerin/degisikliklerin)
bulunup bulunmadigy arastirilmistir. Donemin politik ve sosyo-ekonomik
kosullar1 baglaminda, refah diizeyini iyilestirecek ¢oziimler sunan mimari
tasarim, anaokulu, camasirhane vb. ortak kullanim alanlari, avlular ve
yapinin dniinde diizenlenen Haydnpark gibi yesil alanlarla ilgili 6zgiin
yazili ve gorsel arsiv belgeleri, saha arastirmasi sirasinda gekilen giincel
fotograflarla birlikte degerlendirilerek karsilastirmali analizi yapilmistir.
Gessner tarafindan ¢izilen genel kat plani esas alinarak, konutlarin mutfak,
oturma odasi+mutfak, oda sayisi ve islevi gibi 6zellikleri incelenerek
konutlarin tipolojisi olusturulmus, boylece sosyal demokrat ideolojinin vaat
ettigi yasam konforunun yansimalari sorgulanmaistir.

Sonug olarak, konutlarin igerdigi mekanlar dogrultusunda ti¢ ana konut
tipi belirlenmis, dogal 151k ve temiz havaya ulasim saglayan balkon, teras
veya ¢tkma kullanimina gore alt gruplar olusturulmustur. Sosyal demokrat
ideolojinin ilkeleri ve refah diizeyini artirmay1 hedefleyen standartlarin,
Reumannhof konutlar1 ve teraslar, anaokulu, camasirhaneler gibi ortak
tesislerinde ¢cogunlukla uygulandig: tespit edilmistir. Yapida, zanaatkarlari
ve farkli meslek gruplarimni temsil eden seramik paneller, motifler ve
heykeller gibi mimari ve sanatsal unsurlarin yalnizca sosyal demokrat
ideolojiyi ve simgelerini yansitmakla kalmay1p, ayn1 zamanda mimari
tasarimu yesil alanlarla biitiinlestirerek is¢i sinif1 i¢in yeni yasam ortamlar1
yarattig1 ortaya konulmustur. Yapinin hala is¢i sinifi i¢in ekonomik konut
islevini yerine getirmesi ve sosyal demokrat ideolojinin bir sembolii olarak
onemini korumasi ¢alismada elde edilen bulgular: desteklemektedir.
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A CASE STUDY ON THE URBAN SKYLINES OF
ISTANBUL: DIMENSIONS OF VISUAL COMPLEXITY
WITH FRACTAL ANALYSIS (1)

Furkan Taha COBANLI*

INTRODUCTION

Cities, like any globalized phenomenon, undergo continuous
transformation to accommodate evolving human needs. Each city
possesses a distinct geographical appearance by its unique morphological
structure. This complex structure mirrors the interaction among its
constituent elements, a manifestation influenced by numerous socio-
economic processes, both natural and man-made, which are limited and
shaped (Attoe, 1981; Kostof, 1991; Lynch, 1990). Consequently, the resultant
outcome becomes integral to the morphological evolution of the city
landscape. Such settlements exhibit regular and irregular morphological
configuration, constantly evolving within their spatial confines. As part

of this evolutionary trajectory, cities may alter their boundaries over time
and space, leaving imprints on their morphological structures (Ford, 1994).
Structural change mainly manifest along two axes: vertical and horizontal.
Vertically, there is a trend towards towering structures ascending
skywards, while horizontally, urban sprawl defines the extent of spatial
occupation.

An effective approach to interpreting the geography of cities and
understanding the ramification of these dual processes lies in analyzing
their appearance (Van Cleef, 1932). In other words, examining city
silhouettes offers a straightforward method of identification (Heath et

al., 2000). The skyline, punctuated by towering skyscrapers, minarets,
spires, and other structures attest to the artificial elements that shape the
appearance of cities (Booth, 2012). In addition to man-made elements,
natural elements interact with the cityscape, reflecting the characteristics
of the geographic environment in which a city resides. Present-day cities,
unlike in the past, marked by technological enrichment, organizational
structure, and architectural diversity, notably embodied by the
construction of skyscrapers, have contributed to the emergence of different
urban appearances and complexities that cities exemplify (Abu-Ghazalah,
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2007; Cobanli and Ceylan, 2023; Gottmann, 1966). The more complex cities
are in spatial terms, the more complex their skyline profiles are (Akdag
Girginkaya and Bostanci, 2013).

Yet, there is no consensus on the factors (for example, shapes, geometries,
patterns, and structures) defining the complex appearance of cities, leaving
to diverse studies of cities at different scales and with varied definitions
and approaches. One point of divergence is city skyline profiles, or urban
cardiograms, which are integral to urban morphology, reflecting cities’
dynamics and constantly evolving structure (Bostanci, 2021; Gassner, 2009).
The evolving manifestations of urban areas, contribute to this divergence.
Despite numerous urban/city studies, few have underscored visual
assessment, cityscape character, and structure. Since visual narratives such
as panoramic views and city skylines shape contemporary city definitions,
the components of urban landscapes are also studied within the framework
of visual landscape assessment (Perihan and Asur, 2020). In planning and
design studies, “visual quality” significantly defines landscape components
or their structure (Asur and Alphan, 2018). It encompasses various

factors such as attractiveness, readability, comprehensibility, harmony,
naturalness, complexity, and aesthetics (Ates and Kiper, 2023; Bulut and
Acar, 2017; Kiper et al., 2017; Daniel, 2001; Nadal et al., 2010; Nasar and
Terzano, 2010; Ode et al., 2010; Forsythe, 2009; Tveit et al., 2006; Ulrich,
1986).

Complexity, as a vital component of visual quality, influences visual
assessment since it entails the amount, diversity, configuration, and
interrelationship of various elements, in a landscape (Kalin, 2004). One of
the most debated aspects of urban appearance is visual complexity. While
the complex structures and appearances of cities are sometimes considered
problematic, there is no consensus on when cities attain complexity (Oku,
1990). It is within this discourse that fractal geometry emerges, exploring
the complexity of natural and everyday objects for decades. The emergence
of fractal geometry represents a significant shift in understanding the
complex structures of cities (Batty and Longley, 1994). This geometry not
only introduces cities to a mathematical dimension but also provides a
viable framework for measuring spatial elements. It aids in understanding
order and regularity within seemingly irregular or disordered parts.

With a structure that allows us to explore the functions and processes
shaping natural and man-made structures, fractal geometry refines our
understanding reality more precisely.

Studies on the fractal geometry of skyline profiles has addressed several
key areas. Firstly, it has focused on developing new methods for deriving
horizon profiles for fractal analysis (Ayadi et al., 2016; Chalup et al., 2009;
Chiu et al., 2016; Cooper, 2003; Hagerhall et al., 2004; Keller et al., 1987;
Martinez-Sanchez et al., 2022; Stamps, 2002; Wang, 2016; Yang et al., 2024).
Secondly, it involves evaluating the complexity and aesthetics of skyline
profiles from a human perception standpoint (Oku, 1990). Thirdly, it
includes interdisciplinary studies connecting skyline profile to other city
components (Akbarishahabi, 2021; Cooper and Oskrochi, 2008; Cooper,
2005). The main challenge with these visual morphology studies lies in the
lack of specific standardization. There is no consensus acquiring skyline
profiles, considerations during their derivation, and the perspective and
distance for observing profile that influences their shape and context. This
complexity arises from cities being visual representation of numerous
urban components that reflect their complex nature.
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Like many other cities worldwide, Istanbul has evolved uniquely on
account of its geographical structure. Particularly in the last two decades,
it has undergone significant changes, influenced by neoliberal policies
and globalization dynamics. This transformation process has altered and
introduced new form on the city in addition to its historical appearance,
significantly altering its skyline. The changes in urban space during the
transformation process have produced new spatial contexts in the city
(Gorgiilti and Kaymaz Koca, 2009). In particular, the increasing number
of high-rise buildings has been a major factor in this transformation,
rapidly changing Istanbul’s geographical appearance profile within its
fast-growing urban ecosystem. Over time, the architectural enrichment of
the city has also changed its appearance. The skyline of Istanbul is now
characterized by towers, mosques, historic buildings, modern structures,
skyscrapers, and natural features. In this regard, the research aims to
assess the extent to which these elements contribute to the complexity of
Istanbul’s skyline. Therefore, this study evaluate the visual morphological
complexity of sky-level horizon lines that reduce the urban appearance to
a single line in the case of Istanbul and to identify the structural elements
shaping the city’s appearance. Thus, the study contributes to the growing
research on fractal analysis of urban skyline profiles and adopts a new
approach. Istanbul serves as a case study, offering insight into the complex
and dynamic nature of skyline profiles. Using skyline drawings from
panoramic views taken from Beyazit Tower were divided into equal cells
for analysis. The analysis process compares the values of fractal dimensions
to focus on the complexity levels of the structural elements that affect cell
appearance, objectively demonstrating their impact on the urban skyline.

METHOD AND MATERIAL

In this study, current photographs of Istanbul, captured from the Beyazit
Fire Tower, were used to measure the fractal dimension of its urban skyline
(Figure 1). Photographs, widely utilized in skyline and visual landscape
studies, serve as the primary data source (Polat, 2022). The utilization of
these data sources typically centers around two focal points: street-level
imagery and sky-level imagery. This dichotomy emerges from the different
perspectives through which the visual landscape can be perceived or
modeled: the human (place) perspective, reflecting how people typically
experience their surroundings (walking, standing, etc.), and the aerial
perspective, projecting the landscape vertically from above (Misthos et

al., 2023). Factors such as the size, depth, and clarity of the visible area
informed the choice of the focal point. The Beyazit Fire Tower was selected
as a reference point in the study because of its unobstructed view of the
relevant urban center of Istanbul and its elevated position, which makes it
easy to have a comprehensive perspective of the cityscape.

The skyline drawings used in the study represent the outlines of the
points where all natural and man-made elements in the urban space meet
the sky (Hagerhall et al., 2004). All components, such as electricity poles,
trees, antennas, flags, minarets, chimneys, and tower cranes, identified

in the landscape as seen in the photograph are included in the skyline.
Seven separate photographs, each with a resolution of 6000x4000 pixels,
were used for generating horizon line drawings in the study (Figure 1).
These silhouette drawings were created using Adobe Illustrator, a vector
graphics editing software (Figure 2). The obtained photographs were
processed in Image] software to prepare them for analysis, ascertaining
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Figure 1. Sources of data used in the study

data readiness (Figure 3). Within the scope of the study, 29 different
horizon line drawings were created by segmenting the drawn horizon
line profiles into uniform parts based on pixel values. To calculate the
fractal dimension of the horizon line, Image] digital imaging software and
Fi - ) the FracLac fractal analysis plugin were utilized to analyze the skyline
igure 2. Process of creating city skyline ) . ) .
profiles profiles (Karperien, 2015; Schneider et al., 2012). Unlike other programs,
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Image] offers several advantages for fractal analysis, featuring a user-
friendly interface that accelerates the analysis process. Functions such

as photo conversion to black and white (binary) format, background
definition, and designing properties associated with the analysis process,
are facilitated. Fractal analysis was performed using the box-counting
method, well-suited for analyzing complex textures with varying degrees
of self-similarity in studies of silhouette profiles across different scales
(Oku, 1990). This mathematical technique is commonly used to measure
the fractal dimension of horizon profiles (Chalup et al., 2009; Stamps,
2002; Cooper, 2003). Several factors including the black and white area,
image position, line thickness, and image quality may affect the calculation
process in the box-counting method. To rectify these, the available data
were standardized before analysis (Ostwald and Vaughan, 2013).

The FracLac plugin utilizes the box-counting method, with the grid scale
set as the default sample size and the maximum box size limited to 40% of
the horizontal profiles. To increase the results reliability, calculations were
conducted at 10 different grid positions. The fractal dimension of horizon
profiles was obtained by averaging measurements taken with different box
sizes and grid positions. Essentially, the fractal dimension concept involves
dividing the horizon into smaller grid boxes and counting the number

of boxes intersected by the lines. The fractal dimension is then calculated
based on the ratio between the number and the size of the obtained fields.
The skyline’s fractal dimension is calculated using the formula DB=(logN2-
logN1)/(logS2-logS1), where DB represents fractal dimension, N signifies
the number of boxes intersected by the skyline, and S denotes the box

size. This fractal dimension serves as a metric for the complexity of the
skyline; with higher values indicating greater complexity and lower values
suggesting less complexity.
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THE ESSENCE OF FRACTAL GEOMETRY AND URBAN HORIZON
LINES

The fundamental understanding of fractal geometry, dating back to
Mandelbrot, is based on the idea that while the physical surface of the
world seems chaotic, discontinuous, and irregular, underneath lies an
organized and infinitely complex order (Mandelbrot, 1989). The term
“fractal,” from the Latin verb “frangere,” means broken and irregular
(Mandelbrot, 1983). Fractals that closely follow the self-similarity rule at
various scales are often observed in natural objects. The fractal dimension
(D) allows the degree of irregularity of a shape or entity to be measured
and represented, with values ranging between the Euclidean dimensions
of one, two, and three. Unlike regular Euclidean shapes like squares and
circles with integer dimensions, the non-integer nature of fractal dimension
fascinates many mathematicians. The dimension, represented by D,

is a fractional number that indicates how much a structure exceeds its
base dimension to occupy the next dimension (Hagerhall et al., 2004). In
essence, fractal dimension measure how effective an object fills the scape

it occupies (Cooper, 2003). Accordingly, the fractal dimension of a line
ranges from above one to two, while that of a surface extend from two to
three. Mandelbrot stated that fractal geometry closely relates to geography,
as it involves the mathematical representation of natural features such

as coastlines and mountain ranges (Mandelbrot, 1989). Subsequent

studies have extended fractal geometry’s application, especially in urban
geography since the 1990s (Batty and Longley, 1994). Fractal analysis
serves as a mathematical technique that allows for the study of complex
systems in urban and natural environments using quantitative measures.
At its core, fractal geometry depends on self-similarity, wherein a shape or
pattern appears similar across different scales. This concept is often used
in urban studies, especially for analyzing systems that shows repetition
and self-similarity, like branching patterns in trees or street networks in
cities. The application of fractal analysis cuts across various urban research
areas, including spatial distribution analysis, comparative studies of urban
systems, assessment of urban density and complexity, and evaluation of
aesthetic potential.

Fractal geometry finds several applications in urban geography, one

of which is the measurement of fractal dimensions of skyline profiles,

the focus of this study. While this approach offers a new method for
measuring the appearance of cities, it also presents some implementation
shortcomings. Regardless of its importance as a tool for assessing the visual
complexity of urban landscapes, there is no common theoretical framework
across studies. In essence, the development of urban skyline profiles
reflects a significant component of both planned and unplanned urban
growth, intertwined within spatial and temporal contexts, and visually
represented through skyline profiles. The complex nature of skyline
structures has made it difficult to understand their shapes, processes,
scales, and forms. Fractal geometry offers a solution to this complexity

by measuring the fractal dimension of the linear structures that form
skyline profiles, taking into account their irregularity and diversity. Unlike
traditional geometric approaches that assume regularity and simplicity,
fractal geometry provides a better understanding of the complexity and
irregularity of urban phenomena. In short, the fractal dimension assessed
in this study is a quantitative expression of the irregularity or complexity of
urban phenomena.
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Figure 4. Relationship between skyline and
fractal dimension according to different
studies (Cooper, 2003; Giizel et al., 2021;
Yilmaz et al., 2022)

The horizon line of a city holds significant symbolic meaning, unfolding
across generations. The morphological features of the city and the resulting
horizon line are tangible reflection of the degree of urbanization. In other
words, a city’s appearance, observed in its horizontal line, reflects its
organization at a particular time and place, shaped by cultural processes,
including social, economic, and political institutions, societal structures,
technologies, and the values it holds. These lines, which represent

cities, lend themselves to fractal analysis because of their structural
characteristics. Fractal dimension serves as a useful tool for illustrating
the complexity or roughness of horizon lines. Cities, with their different
structures are unique, manifesting self-similar spatial organization. This
common feature emerges between horizon lines and fractal geometry,
both capturing the complexity and uniqueness of a city. While horizon
lines serve as a visual representation of a city’s built environment, fractal
dimension presents a mathematical measure of irregularity, roughness,
and complexity. This measure allows for the evaluation of various cities
and their horizon lines across temporal and spatial scales, enabling the
assessment of cities with diverse spatial structures collectively. The
relationship between horizon lines and fractal dimension demonstrates
the role of mathematics in understanding the complex patterns of urban
structures and highlights the importance of interdisciplinary approaches in
the study of cities.

The box-counting method utilized in this study produces a fractal value
ranging between one and two, indicating the fractal dimension. As this
number approaches 1, it indicates the absence of fractal geometry, instead
exhibiting simplicity, plainness, and similarity to Euclidean geometry, with
low visual complexity. In contrast, as the value approaches 2, the depth and
complexity of the features increase. In terms of richness of detail, a final
value close to 2 indicates a texture with a highly and complex structure.
However, a value close to 1 shows a simpler structure with low complexity
(Turan, 2022; Aydin, 2016). In essence, as illustrated in Figure 4, the object
becomes more complex and detailed as the fractal dimension increases
linearly from 1 to 2 (Figure 4).
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Figure 5. Location of the study area and FRACTAL DIMENSIONS OF ISTANBUL’S URBAN HORIZON LINES

photo zones
The exploration of fractal dimensions in urban horizon lines is still
relatively limited but offers fascinating possibilities. In this regard, Istanbul,
with its rich urban fabric and unique geography, presents a special urban
setting for assessing these dimensions. This section focuses on the fractal
dimensions of Istanbul’s urban horizon lines, identified from the reference
point of Beyazit Fire Tower (Figure 5). The analysis of the urban horizon
lines utilized box-counting method.

Table 1 presents the fractal dimensions of Istanbul’s horizon lines and
the corresponding photozones, where the horizontal lines were identified
using the box-counting method. The fractal analysis performed revealed
different fractal dimensions, ranging from 1.0731 to 1.2171 (Table 1). This
information suggests that fractal dimensions and associated structural
elements can be used to characterize the complexity and features of
different city views in Istanbul, especially concerning architectural and
natural features (Figure 6).

To assess the values of the obtained fractal dimensions according to their
regions;

Horizon Line Zone 1

This zone encompasses both natural and human-made elements, resulting

in a horizon line characterized by diverse elements. The fractal dimensions
within this zone range from 1.0731 to 1.2171. The horizon lines here are
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Main Lower Fractal
Horizon Horizon Dimension
Line Zone Line Zone (Fd)
1.1 1,1222
1.2 1,1756
1.3 1,1467
1 14 1,0731
1.5 1,1288
1.6 1,108
1.7 1,2171
2.1 1,1645
2.2 1,1147
2 23 1,1702
2.4 1,1552
3.1 1,1767
3.2 1,1609
3 3.3 1,192
34 1,1607
4.1 1,1521
4.2 1,1555
4 4.3 1,1755
4.4 1,1303
4.5 1,1614
5.1 1,0977
5.2 1,1233
5 5.3 1,135
5.4 1,1303
5.5 1,1181
6.1 1,0988
6.2 1,1044
6 6.3 1,1377
6.4 1,1481

Table 1. Values of the fractal analysis for the

zones of the horizon line

Figure 6. Urban horizon lines of istanbul

ZONE 3

LMo
w ZONE 2

ZONE 4
S
\
Sy
3 %
5
i N
0 ZONE1
d vy
ZONE 5 &
ii £
y o
5

ZONE 6 A%M 8 B /// | M || URBAN HORIZON LINES
N l:l MAIN HORIZON LINE

shaped by various natural and human-made structural elements such

as Camlica Tower, Camlica Mosque, skyscrapers in Umraniye, Atagehir,
and Uskiidar, as well as natural geographical features like Kayisdagi and
Aydos Mountains. The highest fractal dimension value recorded in the
study is found in sub-zone 1.7, corresponding to the horizon line created
by Camlica Mosque. The higher fractal dimension of the horizon line in
the sub-zone 1.7 can be attributed to its architectural features characterized
by sharper lines, its organic structure, and its location, all contributing to
its dynamic appearance. Following closely are the horizon lines created by
skyscrapers in Atasehir, Umraniye, and Uskiidar with the second highest
(1.1756) and third highest (1.1467) fractal dimension values, respectively.
These horizon lines follow the natural texture found in Camlica Hill. The
fractal values within this zone are 1.1288, 1.1222, 1.108, and 1.0731. Natural
lines in this zone represent areas with the least complexity in visual
appearance, while the horizon line created by Camlica Mosque and vertical
structures stands out as the most complex elements. Thus, contributing
significantly to the dynamic visual appearance. This zone represents both
the highest and lowest levels of complexity.

Horizon Line Zone 2

The fractal dimension values in Horizon Line Zone 2 range from 1.1147

to 1.1702 in this region, which is dominated by the natural environment.
Most of the skyline lines in this zone are shaped by the slopes situated in
Beykoz. The upward structures in Beykoz, explicitly the high rises, disturb
the normal skyline line (2.1). Situated in a sloping region within the normal
surface, these designs serve as the main human-made components that
disturb the regular organization of the skyline line. Sub-zone 2.2, presents a
level and smooth appearance formed by the geography, lessening intricacy.
However, the variations in topography, including slopes and the inclusion
of the Bosphorus Bridge on the horizon line, contributes to the complexity
in sub-zones 2.3 and 2.4.
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Horizon Line Zone 3

The fractal dimensions in this area are 1.1767, 1.1609, 1.192, and 1.1607.
Skyscrapers constitutes the majority of the associated structural elements,
with the vertical structures located in the middle section of the horizon

line havingfractal dimensions of 1.192 and 1.1609. Skyscrapers in Sisli,
Kagithane, Besiktas, and Sariyer contribute to the visual complexity in this
area, making it the second-highest visual complexity area after Zone 1 in
the study. Despite interrupted vertical development towards the northwest
in the visual composition, the city structures in this area, shaped by
topography, create a more irregular appearance. Furthermore, the inclusion
of natural landscapes in the northeast prevents an onward increase in
visual complexity in this area.

Horizon Line Zone 4

The fractal dimensions in this area range from 1.1521 to 1.1755. Mosques
located in the Historical Peninsula and the structures in Zeytinburnu,
Esenler, and Bagcilar in the northwest contribute to shaping the horizon
line. Particularly in the central section that forms the horizon line, the
complex appearance created by structures with different heights is notable.
In Zone 4.3, where the highest fractal dimension is observed, the flag in
Edirnekapi, the minarets of Fatih Mosque, and the Tekstilkent (Koza) Plaza
in Esenler contribute to the complexity of the horizon line. Sub-zones 4.1
and 4.2 exhibits a complex visual composition created by structures of
varying heights along the Basin Ekspres Avenue. In Zone 4.4, the decrease
in complexity indicates a more stable horizon line, but in Zone 4.5, the
presence of another vertical structure (Viaport Venezia) leads to an increase
in the complexity of the horizon line.

Horizon Line Zone 5

The fractal dimensions in this area range from 1.0977 to 1.1303. Shaped
by the structures in the Historical Peninsula and other districts in the
northwest, this zone exhibits a dynamic horizon line. In Zone 5.1, the
regular mass housing structure reduces complexity. On the other hand, in
Zone 5.2, where a linear horizon line continues, the presence of minaret
increases complexity. Zones 5.3 and 5.4 display a mixed appearance with
a combination of mass housing and skyscrapers outside the city walls. In
Zone 5.5, the minimal height differences between the structures along the
horizon line result in a fractal dimension of 1.1181.

Horizon Line Zone 6

The fractal dimensions in this area range from 1.0988 to 1.1481. This zone,
shaped by structures with varying heights throughout the city, experience
a gradual increase in complexity from the southwest coastline to the
inland. The lowest complexity (6.1) is observed in the appearance created
by mass housing along the coastline. In Zone 6.2, the introduction of 16/9
skyscrapers alters the horizon. Zones 6.3 and 6.4 exhibit a dynamic horizon
line formed by mass housing and other urban structures located outside
the city walls.

DISCUSSION AND CONCLUSION

In the past century, humanity has experienced significant urbanization,
with cities now hosting more than half of the world’s population. This
urbanization, has significantly changed, the appearance of cities, with
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acceleration in vertical construction due to increasing population.
Skyscrapers, as seen in Chicago and New York in the past, and currently
prominent in Dubai, serves as concrete manifestations of urban vertical
growth in Istanbul. Despite the growing importance of tall buildings in
both local and national economies, there remains a deficit of understanding
regarding how vertical development affects the visual appearance and
horizon lines of cities. It is within this context that this study focused on the
horizon lines of Istanbul and their level of complexity.

As cities experience growth and transformation, their horizon lines also
evolve. This study illustrates, using fractal geometry and the example
of Istanbul, that the horizon line is an effective tool for comprehending
the intricate visual morphology of cities. Horizon lines also serve as
representation of city’s natural and human-made structures. The texture
of these lines, which can range from simple geometric patterns to
complex ones, reflects the complexity resulting from urban growth. The
fractal dimension serves as a parameter for grasping this complexity and
obtaining quantitative results. Using this approach, alterations in fractal
values in Istanbul’s horizon line have been associated with structural
components in urban space.

One architectural elements that complicates Istanbul’s horizon line is

the Camlica Mosque, situated on Camlica Hill in the northern part of the
city. Additionally, the highest (Zone 1.7) and lowest (Zone 1.4) fractal
values were obtained in the first urban horizon line zone. This zone
encompasses both natural and urban landscapes, including the highest
morphological units of Istanbul, such as Kayisdagt and Aydos mountains.
In this section where natural elements form the horizon line, complexity
is at its lowest. The zones with highest fractal values are located in the
north (Zone 3.3) and east (Zone 1.2) directions, containing the horizon lines
formed by skyscrapers. Skyscrapers, being the highest products of vertical
construction, serve as secondary structural elements that accentuates the
complexity to the horizon line.

Understanding and evaluating the fractal dimensions of urban skylines in
terms of structural components, as shown in this study, helps in perceiving
the subtleties of visual morphological complexity of the city. This
understanding is crucial because it allows us to comprehend the patterns
and complexities that shape the built environment, thereby determining
decisions concerning basic features such as building heights and spatial
arrangement that affect the overall visual morphology of cities. This study
evaluates the elements that complicate the urban appearance in Istanbul,
aiming to enhance our understanding visual quality as a significant
component. By distinguishing vertical spatial organization patterns

and identifying the basic features and components influencing urban
appearance, this evaluation contributes to urban architectural design and
spatial planning processes. This is important for urban planners, architects,
and urban geographers as it provides insight into the spatial organization
and visual quality of urban environments.

The study has demonstrated, through a unique approach that fractal
analysis effective serves as an analytical tool for understanding urban
skyline patterns. The results of this method not only provide an analysis
of the current state but also has the potential for comparing urban
appearances and creating effective horizon lines or silhouette plans.
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In urban planning and design, utilizing the nuances of the skyline can help
create less complex urban vistas. Designers can consciously alter building
heights, densities, and spatial configurations by understanding the fractal
dimensions of silhouettes and the structural components of the city. This
understanding can foster visual harmony and consistency. For instance,
within the study’s scope, could a design be developed for skyscrapers,
such as the tallest examples of vertical architecture that blends seemingly
with the existing skyline without adding further complexity to the city

or region’s skyline? Similarly, could an architecturally compatible design
be created by considering the natural morphological features of the area,
taking into account the skyline shaped by prominent landmarks such as
the Camlica Mosque highlighted in the study? In line with these examples,
an application-oriented approach could contribute to the development

of less complex and sustainable urban landscapes by characterizing the
morphological complexity of the urban skyline.

Among the study’s limitations are issues pertaining data resolution,
variations in urban shapes across different geographic zones, and the
dynamic nature of urban landscapes. These factors make it challenging

to accurately measure and interpret fractal dimensions over time. To
overcome these constraints and challenges, drones can be utilized

to capture primary source imagery. The precise control and flexible
maneuverability offered by drones will enable comprehensive photography
of urban areas at various scales.

For future research endeavors aimed at better understanding how horizon
line analysis influence urban planning objectives, enhancing measurement
resolutions, evaluating horizontal and vertical morphological development
concurrently at street and sky scales, and incorporating additional variables
such as socioeconomic factors could prove beneficial. Furthermore,
integrating perspectives on issues such as sunlight exposure and access to
clean air, arising from distorted urban development, could be incorporated
into the study from various angles.
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FRAKTAL ANALIZ ILE GORSEL KARMASIKLIGIN BOYUTLARLI:
iSTANBUL’UN SEHIRSEL UFUK CIZGILERI UZERINE BIR VAKA
CALISMASI

Kentsel ufuk ¢izgileri zaman ve mekan dlgeginde degisen kosullar1
yansittiklari i¢in dinamik yapiya sahiptirler. Bu dinamik yap1 ayn1 zamanda
kentlerin gorsel niteliklerini ve karmagikligini degerlendirebilmek icin

bir kentsel bilgi arac1 olma potansiyeli tasimaktadir. Bu makale, fraktal
analiz yoluyla gergeklestirilen kentsel ufuk ¢izgileri ¢calismalarina
Istanbul {izerinden yeni bir metodolojik bakis agisi sunar. Son 30 yilda
kentlerin morfolojik 6zelliklerini 6l¢gmek i¢in bir dizi hesaplama teknikleri
gelistirilmistir. Bunlardan en bilineni ve en yaygini olarak fraktal analiz,
gorsel veriler vasitasiyla elde edilen kentsel ufuk ¢izgilerinin karmasik
yapisini analiz etmek icin ¢alisma kapsaminda kullanilmistir. Calisma,

ilk olarak, Istanbul'un giincel kentsel ufuk gizgisini ortaya koymak ikinci
olarak ise bu ufuk cizgisini sekillendiren unsurlarin goriiniime olan
etkilerini fraktal geometri yoluyla 6l¢gmeyi amaglamaktadir. Bu amag
kapsaminda kullanilan kutu sayimu ile dlgiilen fraktal boyut, kentsel

ufuk cizgilerinin karmasikligini aciklamak igin kullanilan bir metriktir.
Beyazit Yangin Kulesi'nin referans noktasi kabul edildigi bu ¢alismada,
kent panoramalarindan elde edilen ufuk ¢izgilerinin fraktal boyutlar:
Image] Programi ve FracLac eklentisi kullanilarak hesaplandi. Calisma
kapsaminda gerceklestirilen ufuk cizgilerinin fraktal analizi sonucunda
1,0731-1,2171 araliginda fraktal boyutlar elde edildi. Ufuk cizgileri

ile egilimleri giil diyagrami araciligtyla sunulmakta ve fraktal analiz
sonucunda sehrin goriiniimiinii en fazla karmasiklastiran iki ana unsurun
oldugunu gostermektedir: biri cami, digeri ise gokdelenler.

A CASE STUDY ON THE URBAN SKYLINES OF ISTANBUL:
DIMENSIONS OF VISUAL COMPLEXITY WITH FRACTAL ANALYSIS

Urban skylines have a dynamic structure because they reflect changing
conditions in time and space. This dynamic structure also has the potential
to be an urban information tool for evaluating the visual qualities

and complexities of cities. This article presents a new methodological
perspective on urban skyline studies through fractal analysis in Istanbul.
In the last 30 years, several computational techniques have been developed
to measure the morphological characteristics of cities. Fractal analysis, the
most well-known and widespread of these, is used in this study to analyze
the complex structure of urban skylines obtained through visual data. The
study aims to first expose the existing urban skyline of Istanbul and then
assess the influence of the factors influencing this skyline on its appearance
by using fractal geometry. The fractal dimension, measured by the box
count is used for this purpose and that is a metric used to describe the
complexity of urban skylines. In this study, in which Beyazit Fire Tower

is accepted as the reference point, the fractal dimensions of the skyline
obtained from urban panoramas are calculated using the Image] Program
and FracLac plugin. As a result of the fractal analysis of the skyline, fractal
dimensions in the range of 1,0731-1,2171 were obtained. The skylines and
their trends are presented through the rose diagram, and fractal analysis
shows that two main elements complicate the appearance of the city the
most which are: mosque and skyscrapers.
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HOW STUDENTS PERCEIVE SCHOOL BUILDINGS?:
A POST-OCCUPANCY EVALUATION THROUGH
ZALTMAN METAPHOR ELICITATION TECHNIQUE (1)
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INTRODUCTION

“We shape our buildings; thereafter they shape us”
Winston Churchill

Especially in the recent decades, rapid changes across sociocultural,
scientific, political, and economic aspects, have led to swift adjustments in
educational paradigms to meet evolving workforce needs. Consequently,
it has become necessary for learning environments to adapt to the
emerging needs of modern society in both design and operation. As
Lackney (2005) noted, learning environments possess the ability to either
motivate or restrain students (and teachers) in their educational endeavors,
highlighting the importance of recognizing this spatial effect.

Understanding the impact of space on users is a crucial area of research
(Sanchez-Pantoja, Vidal, and Pastor, 2018). People, including children,
possess deep knowledge into their own lives and experiences (Askins
and Pain, 2011), with children offering unique perspectives on their
environment compared to adults. This perspective allows adults to better
understand the needs and interests of children (Sahimi, 2012). However,
the diversity of children’s experiences is often overlooked, and there
remains limited understanding their daily encounters within school
environment (Holloway and Valentine, 2005; Upitis, 2004).

The various physical dimensions of different environments may have
distinct effects on children (Fein, Plotnikoff, Wild and Spence, 2004).
Architecture is considered to have a pedagogical value based on the

idea that the physical elements in the environment can provide clues

for learning (Wilks, 2010). Therefore, the physical environment is
conceptualized as a three-dimensional textbook or silent curriculum that
influences learning experiences (Taylor, 2009, 25). In this regard, a child’s
immediate environment is deemed primary in the learning process (David
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and Weinstein, 2013). The design of physical spaces can provide a better
understanding of the relationship with the environment (Wilks, 2010).

While a school building serves as a physical structure, it also
communicates visual messages about appropriate emotions and behaviors
within it. This communication can positively (or negatively) affect
conditions suitable for learning and social dynamics (Veloso, Marques

and Alexandra, 2014). According to Sanoff (2002), attributes such as shape,
color, and layout help students and teachers in forming clear mental
images of their environment. However, buildings and environments
conveys messages reflecting the inner life, activities, and social values

their users. Students interpret these messages, form judgments, and act
accordingly. Thus, any environment comprises not merely objective entities
organized in space, but a collection of meanings (Daniels, Stables, Tse and
Cox, 2019, 89).

School buildings greatly influence students’ learning, impact impacting
academic performance (Villarreal Arroyo, Pefiabaena-Niebles and Berdugo
Correa, 2023). Studies indicate that well-designed school buildings
correlate with various positive outcomes, including exam proficiency
(Hong and Zimmer, 2016; Neilson and Zimmerman, 2014), attendance rates
(Maxwell, 2016, Christle, Jolivette and Nelson, 2007), school climate (Uline,
Wolsey, Tschannen-Moran and Lin, 2010), and general health and well-
being (Walsemann, Fisk and Dues, 2020; Eitland et al., 2017). Conversely,
inadequate building conditions drive teacher mobility, limiting students’
access to quality learning environments and effective educators (Uline et
al., 2010; Horng, 2009;).

In the 21st century, research now focuses on students” experiences and
satisfaction n rather than solely on student behavior or grades (Daniels

et al., 2019). This shift aligns with Marmot’s (2017) concept of the sticky
campus, where students are drawn to learning environments they find
attractive. A well-designed school building fosters a sense of value

among students (Maxwell, 2016), which can be further enhanced through
aesthetically pleasing buildings and classroom designs that encourage
students to spend time on schools (Booth and Sheehan, 2008; Maxwell and
Chmielewski, 2008). Design elements, such as spatial layout, furniture,
and equipment significantly contribute to students’ positive experiences
(Walden, 2015). In the school setting, allowing students to personalize their
spaces, such as arranging their classroom, yielding positive outcomes,
including a heightened sense of self (Maxwell and Chmielewski, 2008)
and stronger identification with the school (Killeen, Evans, and Danko,
2003). School commitment, reflecting a sense of belonging to the school
environment, serves as a protective factor for children’s health, education,
and social well-being. It is widely acknowledged that school commitment
and school a sense of belonging improve children’s mental and emotional
well-being (Bond et al., 2007; Hawkins et al, 2005), Shielding them from
detrimental influences like substance abuse, violence, sex, and alcohol use
(Bisset, Markham and Aveyard, 2007; Kliewer and Murrelle, 2007; Springer,
Parcel, Baumler and Ross, 2006).

The school environment significantly impacts students” physical and
mental well-being including emotional, psychological, and social aspect.
Emotional well-being is defined by student’s commitment to the school
environment and it thrives when spaces cater to the diverse needs of
students. Spaces that encourages interaction impacts social well-being,
while adaptable learning environment impact psychological well-being
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positively (Hughes et al., 2019). Finally, physical well-being is associated
with increased physical activity and less sedentary behavior (Marmot

and Ucci, 2015), suggesting the importance of outdoor spaces for sports
activities in school designs (Stein, 2007). Overall, according to Hughes et al.
(2019), a safe and energetic environment fosters physical well-being, while
problem-solving and creativity enhance cognitive well-being. Social well-
being is influenced by interactions and peer relationships, emotional well-
being by feeling happiness and satisfaction, and, existential well-being by
comfort at school.

In this regard, interpreting the effects of design on students” physical and
mental well-being goes beyond examining student academic achievement
(Anderson and Graham, 2016). This is because holistic well-being enhances
learning efficacy, information retention and fosters social behaviors in
children (Awartani, Whitman and Gordon, 2008).However, many school
systems overlook the significant of school spaces in the learning process,
often adhering to traditional architectural models with classrooms
resembling shoeboxes along corridors. Architects, considering pedagogical
value, can propose designs rooted in child development knowledge.
However, meaningful change must primarily stem from the school
community’s desire for improvement (Hertzberger, 2008).

As Gifford (2014) suggests, beauty should be experienced not only by
architects but also by non-architects. When it comes to school building,
students are the primary users, and the design process should prioritize
their needs over architectural trends (Schalz, 2015). Thus, schools should
feel like second home for students (Daniels et al., 2019). Achieving this
requires a deeper understanding and collaboration between those who use
and design school buildings, moving away from conventional educational
facilities (Rigolon and Alloway, 2011). Moreover, risks such as early

school dropout rates, stemming from feeling of anonymity, alienation, and
insignificance, can be mitigated by ensuring that students —the primary
users of school buildings— are heard during the design and evaluation
stages (Smyth and Fasoli, 2007). This is because architecture is a deep social
practice (Daniels et al., 2019,156).

Despite the link between learning theories and space, there remains
insufficient information regarding the use of school buildings (Franz,
2019), warranting further investigation (Daniels et al., 2019) through Post-
Occupancy Evaluation (POE) (Olatunji, 2013). Over the past two decades,
various definitions of POE have emerged. Broadly, the technical concept
of POE is can be categorized into three paradigms: evaluation of user’s
psychological satisfaction emphasizing environmental behavior, subjective
evaluation of environmental performance focusing on the perception of the
physical environment, and extensive performance evaluation (Huang et
al., 2022). POE reveals the effects of school design on building functionality
and student activities (Daniels et al., 2019). Additionally, as emphasized by
Whyte and Gann (2001), POEs serve multiple purposes, such as enhancing
design skills, improving user requirements, informing design guidelines
and regulatory processes, and supporting stakeholders in achieving
renewal goals.

Centering Turkey, during the Republican administration, schools which
were established after the collapse of the Ottoman Empire adopted the
same architectural language to create a nation-state in all public buildings
(Figure 1).
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Figure 1. Selected public buildings adopting
the same architectural language in Turkey
(Created by authors, 2024)
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Examining Turkish schools reveals the significant influence of the nation-
state concept on both education and architecture. Following the transition
from the Ottoman Empire to the Republic, school buildings were designed
in accordance with this paradigm. The current school system aligns

with the standardised structure of mass compulsory education, a direct
consequence of the modern nation-state paradigm. Consequently, school
structures resemble other state-operated public buildings, lacking distinct
educational features. Notably, large administrative offices and school
corridors exemplify this trend (Karatas, Yaman and Bayrak, 2019; Kul,
2011).

Students, as the primary users engaging actively within the school
buildings, play significant role in shaping the interpretation the school
concept. As such, it becomes necessary to reconsider the traditional
concrete-dominated architecture with multiple narrow windows, and
classrooms facing each other opening to narrow corridors in light of
student experiences as emphasized by Cole, Robinson, Brown, and
O’Shea (2008) in promoting students expression through the POE process
Considering the importance of school buildings on well-being and
performance, examining their environmental and design conditions is
critical (Jiang et al., 2018). This study aims to gather student perceptions of
existing school buildings, using the POE methodology.

METHOD

In this paper, our aim was to get the profound insights of students, the
main users, regarding the complex issue of post-occupancy evaluation

in school buildings. Using the ZMET method for the first time in the

POE process, we considered the effectiveness of visuals and metaphors

in engaging with child participants. Our aim is to contribute to the
enrichment of the POE process by using a visual, entertaining, and tailored
method that will reveal the deep thoughts of children based on their
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experience while considering their cognitive characteristics within their
age range.

Open inquiry, an approach that identifies factors and hidden information
inaccessible to structured surveys, stands out as one of the best
approaches for POE, especially for research necessitating multiple
interviews with the same participants (Stevenson, 2009). However,

using this unstructured method with children presents some difficulties.
Researchers question the use of non-critical social science methods such

as focus groups with children (Vogel, 2009), advocating instead for the
development of ‘child-friendly and tailored” approaches. In this regard,
there is a preference for art-based methods, which rely less on verbal or
written communication skills when studying with child participants (Hall,
Jones & Thomson, 2011).In this study, we used the Zaltman Metaphor
Elicitation Technique (ZMET) (Zaltman, 1996), to explore the deep feelings
and thoughts of children, who serve as the main and end users of school
buildings, regarding their experiences in these buildings. The necessity for
a technique beyond verbal and written expressions to understand complex
subjects such as design, environment, and architecture informed our choice
of this technique.

The Zaltman Metaphor Elicitation Technique (ZMET), developed by
Zaltman and Coulter in 1995, offers a unique and innovative approach

to understanding student perceptions within school buildings. This
method involves participants selecting images during interviews to
explore complex issues using metaphors, allowing them to express their
thoughts and emotions in a non-verbal manner. Subsequently, these
images undergo analysis through various interview techniques, enabling
a deeper understanding of participants” perspectives (Hancock and Foster,
2020). ZMET features participant-driven discussions, photo prompts,

and interviews structured within a laddering framework, collectively
facilitating a comprehensive exploration of perceptions (Ji and King,
2018). Zaltman emphasizes the success of ZMET, noting thatitis a
hybrid methodology grounded in various domains, including verbal

and nonverbal communication, visual sociology, visual anthropology,
literary criticism, semiotics, mental imagery, cognitive neuroscience and
phototherapy” (Zaltman and Coulter, 1995, 47).This hybrid methodology
aims to uncover the fundamental structures that shape individuals’
thinking, providing valuable insights applicable in various contexts,
including marketing and research. Through the utilization of ZMET created
by Zaltman and Coulter (1995), a fresh and unconventional method is
presented for obtaining in-depth student perceptions and understandings
within school buildings.

ZMET enables participants to select images reflecting their thoughts and
emotions, subsequently examined through various interview techniques.
This method not only explore effectively explores perceptions but also
draws from an arrays of disciplines to provide a holistic understanding of
individuals’ experiences and perspectives. Additionally, it acknowledges
that social communication mostly takes place nonverbally, with thoughts
usually emerging as images. According to ZMET, metaphors lie at the
center of consciousness, ingrained in embodied experience, and accessing
the deep structure of thought involves acting together with mind, emotion,
and experience (Zaltman and Zaltman, 2008; 14).
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Table 1. Distribution of students
participating in the study

Figure 2. School ID Card of Ulugbey Middle
School (Created by authors, 2024)

Girls Boys Total

Participants’ School Age
n=11 n=10 N=21
Ulugbey Middle School 11-14 4 3 7 (Focus Grup 1)
Hiirriyet Middle School 11-14 4 3 7 (Focus Grup 2)
Sehit Ahmet Oktay Giinak Middle
11-14 3 4 7 (Focus Grup 3)

School

As suggested by Coulter & Zaltman (1994), a ZMET typically requires 20-
25 participants for reliability. Therefore, the study group consists of 21
student volunteers students from three middle schools (Figure 2, 3 and 4).
Before commencing the study, the administrators of the relevant schools
were informed. Upon receiving approval from the school administrations,
we provided clarification to students regarding content and procedures, in
collaboration with visual arts teachers and school counselors.

Ulugbey Middle School

Number of Floors Including Entrance

Number of Classrooms
Building Surface Area Including Garden

Location

Number of Students
Number of Staff

4

24
2138m*

City Center

1011
40
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Figure 3. School ID Card of Sehit Ahmet
Oktay Giinak Middle School (Created by
authors, 2024)

Sehit Ahmet Oktay Giinak Middle School

Number of Floors Including Entrance 5

Number of Classrooms 32
Building Surface Area Including Garden 1240m*
Location City Center
Number of Students 1041
Number of Staff 64

Following the first briefing, students who volunteered for the study

were interviewed three to four days later. They were instructed to bring
three visuals, either digital or printed, showing existing school building
like classroom, corridor, playground, etc. The students were informed

that there should be elements that evoke school buildings in the visuals
instead of direct school buildings. A few sample images related to a
different subject were shared with the students to clarify the requested.
For example, images “money, diamond, and men’s suit” which symbolize
statue and wealth, were paired with Mercedes-Benz. After this briefing, the
students were given one week to prepare their their visuals and interviews
commenced as soon as the visuals were ready. To ensure privacy and
anonymity (Halai, 2006), students were coded as S, S,, S,... S,,.
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Figure 4. School ID Card of Hiirriyet Middle
School (Created by authors, 2024)

Hiirriyet Middle School
Number of Floors Including Entrance )
Number of Classrooms 32
Building Surface Area Including Garden 1876 m?
Location City Center
Number of Students 1122
Number of Staff 49

Despite that individual interviews are recommended in ZMET, focus
group interviews were conducted due to the ages of the students (11-14),
since they might feel more emotionally and mentally comfortable in group
interviews and could motivate different thoughts through interaction
(Rallis and Rossman, 2017). As mentioned by Zaltman (1996), deep

and secret thoughts emerge as soon as they are recalled from memory.
Following ZMET guidelines, approximately 2 hours of interviews were
held with each focus group (n=7) in the first stage. The interviews started
with the question “Why do you think this image reflects the school
building?” based on the visuals brought by the students. During the
interviews, students were asked whether they had missed images that
they thought reflected the school building but could not find. The students
responded that they had not missed any images.

Next, students were requested to group the images they brought and were
asked “What is the difference between two images and the third one?”
(triad task). This expanded the frame of the visual through metaphor probe
questions. Additionally, to encourage students to use sensory metaphors
(color, smell, taste, sound, touch) regarding the visuals they brought
(Coulter, 2007), questions such as “What would you hear/smell if you were
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Figure 5. An example of a montage

in this picture?” were asked. The visuals brought by the students during
the interviews were displayed on smart boards for the entire group to
engage with. Following individual comments, ideas were gathered from
the whole group.

In the third stage, ICT teachers helped to prepare a collage (montage) from
the visuals brought by the students as they desired (Figure 5).

Each student’s three images were combined into a single collage. While
creating the collage with the students, attention was paid to factors such as
placement and size of the visuals. The position and size of each image in
the collage created by the students provided additional insight into their
preference. The visual that best summarised the participants’ perception of
the school building was allocated a larger space. For example, in the collage
in Figure 5, more space was given to images reflecting the school building’s
crowdedness and the inconsideration of students’ physical differences in
the classroom. When working with children, the vignette stage of the ZMET
was sidestepped in favor of child-friendly and tailored techniques. This
consideration arose because the vignette stage could be challenging for the
students’ mental and cognitive stages and that storytelling through visuals,
similar to the first step, were more effective.

Content analysis was used to interpret the data obtained from the
interviews, representing a systematic and objective method for describing
phenomena in qualitative studies (Schreier, 2012). Researchers took
observation notes and identify meaningful words that provided clues
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Figure 6. Codes, categories, and themes for
school buildings: Consensus map.

Lack of relaxing
areas

No personal mark
building

Standard sitting
arrangement

Classroom as
mono box

=47

Classroom
N=13

Thermal, acoustic
and lights

Melting in summer
and freezing in winter J

Teacher created
materials

b

Individualization

Lack of daylight ]

about school buildings. Focused coding (Saldana, 2016) was then employed
to refines codes useful to the focus of the study hence, generating themes
related to the evaluation of school buildings

Following comparison and discussion of the notes, both raw data and
the created themes created were sent to a POE expert for review. Peer
debriefing was conducted to strengthen dependability, feedback were
provided to the students on the themes and interpretations created.
Member checking was performed to determine the consistency between
the researchers’ interpretations and participants’ statements. Finally,

a consensus map (see Figure 6) was developed to outline the context,
analysis units, and categories relevant for school building use.

FINDINGS

The study obtained data from this the students, the main end users of
school buildings, using visual metaphors and interpretation. The data
were categorized into three themes: a) ergonomics and comfort, b)
individualization, and c) school atmosphere.

The number of students who brought visuals for each space (garden,
corridor, and classroom) was denoted by N. For example, 9 students
brought visuals about the garden. However, the frequency of the clue
words expressed during the interview was represented by f within their

School Building

Corridor
N=8

A
a
N
A
(Narrow and dar}_c! { Tunnel !
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Pic 1.

Concrete and ugly Students as flowers in jail-like school Colourful students in colourless building

Pic 4. Pic 5. Pic 6.
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Poor air quality Bad smell Poor light quality

Pic 7. Pic 8. Pic 9.

Clsssroom windews Classrooms and corridors

Pic 10. Pic 11.

Nonfunctional

Burning in summer and freezing in The same facilities for everyone.
winter Lack of ergonomy
Pic 13. Pic 14. Pic 15.

R e A e L N

School vomiting students after the

Corridors at break School garden and outer world courses

Pic 16.

Figure 7. The most reflective images of
students’ perception of the school building

The same concrete face everywhere. No identity.
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respective theme. In accordance with the focused coding technique, the
visuals provided by students (totaling 63 visuals) were grouped based on
similarity. The visuals that best reflected the experience of school buildings
were assembled into collaged (Figure 7) alongside their explanations:

Ergonomy and Comfort

The experiences of the students in the study group related to the existing
school building were mostly categorized under the theme of ergonomy
and comfort, with a frequency of 93 (=93). Considering the effect of school
starting hours (7-8 a.m.), interpretation suggested that existing buildings
had heating and lighting problems, especially during winter.

S,: In winter, we go to school in almost dark and the first lesson hours are
spent in the unheated and dark classroom. We can’t focus at all in the first
hours, so I wish lessons like mathematics and science weren’t in the first
hours.

It was stated that insufficient ventilation and excessive heat negatively
affects classrooms facing direct sunlight, particularly in April-May and
June when the temperatures rise, especially in the Southeastern Anatolia
region. This is due to the building structures and classrooms design. The
consistent use of architecture and building materials across regions was
considered to have effective influenced this finding, regardless of the
positioning and regional characteristics of the school buildings.

The uniformity of the desks and tables used classroom layout and design,
depending on the teacher-centered approach based on the narrator-listener
relationship, was negatively experienced by the students, regardless

of height and weight,. Additionally, the insufficient capacity of school
restrooms (averaging 10-12 toilets per 1000 students), unpleasant odors
caused by overcrowding, and the height of taps and sinks in the restrooms
also contribute to negative experiences for students.

S,: The bench we sit on is both narrow and hurts our back. I am tall but my
deskmate is short. I'm trying to pull the desk forward so that I can stretch
my legs, and my deskmate is trying to pull it to himself/herself so that she
can write comfortably. It is quite difficult for both of us to spend 7 lessons
like this every day.

The inadequacy of classroom windows and the absence of a ventilation
system in the classrooms were among the important factors that
contributed to students’ negative experiences. The classrooms were not
sufficiently ventilated, as the windows were closed due to the cold weather
in winter, while noise disturbance (such as traffic, etc.) were common
around the schools during spring and summer.

S,,: Everyone is sweating, especially after Physical Education (PE) classes,
and the classroom smells awful. I don’t want to go to class after PE classes.
Apart from these, everyone starts getting sick when someone gets sick in the
classroom because we can’t get fresh air.

Considering the school corridors, it was striking that they were narrow,
with boards positioned at heights unreachable for students, and devoid of
individual spaces. Additionally, the fact that school gardens were mostly
concrete deprived students of comfort zone, emerged as important points
regarding the ergonomics and comfort experiences of the students.

Individualization

A recurring theme expressed by students (=78) with significant frequency
regarding school buildings as a whole pertains to individualization
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Figure 8. Some of the sensory images used
by students

METU JFA 2024/1

experiences. Students expressed concern about their inability to change
seating arrangements, the absence of personalized corners with traces of
ownership within classrooms, and teachers’ involvement in the selection
or creation of materials to be exhibited on classroom boards. These factors
contributed significantly in shaping students’ expressions regarding
individualization. Also, the students shared the same sentiments regarding
the corridors, while noting that lack of structural, and cosmetic elements
for students to spend quality time and relax, either individually or as a
groups, during break.

The corridors were largely perceived as mere “entrance-exit tunnel” (S,).
This perception arise from several factors: the classrooms facing each other,
opening onto narrow elongated corridors; the absence of permissions
reflecting the studies or preferences of students; and failure to meet the
need for relaxation or social interaction.

S,: Let alone rest, the corridors are like tunnels where we get extra tired to
avoid the crowds and congestion. It is very difficult, especially for the girls,
to go out during the breaks because all the classes almost run at the same
time. We cannot even think of eating or drinking anything in the corridors as
they can run into us.

School gardens, predominantly made of concrete and devoid of safe rest or
play areas were perceived more as gathering centers. In summary, students
felt that their school areas did not adequately reflect them and thus felt
alienated from the school environment.

School Atmosphere

Based on the visuals and data obtained from in-depth interviews, another
noteworthy theme that arose from end-user experiences of school
buildings was the school atmosphere (=64). Questions about how it was
felt within the school buildings and the message the school conveyed
served as references for arriving at this theme. The sensory images (sensory
metaphors), in particular, obtained together with the visuals revealed

how much the students interpreted the message conveyed by the school
buildings.

Students generally expressed their feelings about the school building,
describing feelings of alienated, loneliness, and isolation (anger and silent
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requiem). Furthermore, they express discomfort emanating from structural
and cosmetic features, like feelings of crankiness, rust, dampness, stifling,
and addled smell, pitch together with a sense of gloom (brown and gray).
They regarded the school environment as merely compulsory rather

than inviting (brackish herbal tea). In this regard, it can be interpreted

that the inability of school buildings to respond to the needs and
individual differences specified in the themes of ergonomics, comfort, and
individualization contributes to a structure intertwined with the perceived
school atmosphere.

DISCUSSION AND CONCLUSION

Based on the findings of this study, in generally, there were negativity
surrounding experiences about the existing school architecture. The multi-
story, concrete-dominated with inflexible structural elements of the school
design were considered to be the determining factors of these experiences.
The most reported experiences regarding the classrooms were related

to overcrowded conditions, as well as concerns regarding the thermal,
acoustic, and lighting characteristics. Insufficient natural lighting from
classroom windows and a lack of ventilation circulation to maintain indoor
air quality standard led students to describe classrooms as “unhealthy and
smelly.” However, the fact that the benches-desks had a uniform structure
disregarding the individual physical characteristics, limited different
arrangements and resulted in two students sharing the same desk. These
aspect played a part in the negative experiences among the students in
terms of ergonomics, health, and comfort.

Indoor environmental conditions should be both functional and also
support people’s needs (Vasquez, Rupp, Andersen and Toftum, 2022).

As in Earthman (2004), the two building elements that impact student
achievement the most are temperature control and air quality. In a built
environment, maintaining temperature and ventilation within reasonable
ranges is crucial element for thermal comfort. Studies reveals that
unsuitable thermal conditions can decrease overall alertness and increase
physiological stress (Zhang and Barrett, 2010). Therefore, thermal, visual,
and acoustic comfort provided in physical spaces is recognized as the
basic condition for creating a livable, healthy, and productive environment
(Szokolay, 2012).

In general, a well-coordinated and integrated system of daylight and
electric lighting benefits the students’ learning and well-being (Erwine,
2006). Besides, a recent study revealed that classroom illuminance

affects students” memories at psychological and neurophysiological

levels (Castilla, Higuera-Trujillo and Llinares, 2023). Similarly, Juan and
Chen (2022) revealed that changes in lighting, sound and temperature
significantly impact students’ concentration level, and changes in light
and sound more likely to affect students’ anxiety levels. However, it

was observed that existing school buildings failed to consider east-west
orientation to maximizing daylight use. As Zhang and Barrett (2010),
emphasized, the main source of the amount of natural light in a space is the
sky, making building orientation a fundamental factor for daylight control.
To maximize daylight use and enhance natural light exposure, we suggest
incorporating ample windows, skylights, and light wells. These elements
will improve occupants” well-being and reduce reliance on artificial
lighting. Replacing traditional incandescent bulbs with energy-efficient
LED lights is also suggested for longevity, energy savings, and improved
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illumination. Additionally, we suggest using warm (yellowish) light in
relaxation zones such as corridors and the canteen, and cool (bluish) light
for active spaces like classrooms.

Indoor air quality is important for children’s well-being and comfort and
has an indirect impact on their academic achievement. Bad air quality
can lead to sickness or discomfort, resulting in students’ reluctance to
attend school, reduced motivation to participate in learning activities, and
decreased engagement with school (Batterman et al., 2017; Gifford, 2014;
Evans, 2006). A recent study by Zhang et al. (2023) suggests that as indoor
temperature increases, the outdoor air supply rate should be increased to
ensure air freshness in classrooms, as calculated carbon dioxide emission
rate by students increased by 0.54 L/h per person for every 1 °C rise in
indoor temperature. To enhance indoor air quality (IAQ) and improve the
comfort of occupants, we recommend installing mechanical ventilation
systems capable of effectively replacing indoor air with clean outdoor

air. For example, functional, easy to use and affordable heat recovery
ventilators can be used in classrooms. Moreover, school buildings should
be designed with operable windows or vents to allow natural airflow when
weather is suitable. Existing school building can be modified to include
these features.

In this paper, it was interpreted that the classrooms, corridors, and

even the garden were crowded during breaks and, therefore inhibiting
students from having effective and healthy course process or sufficient
rest. According to Maxwell (2003), high spatial density is associated

with lower academic achievement for girls and increased behavioral
problems for boys. However, studies have revealed that chronically long
reverberation time and high noise levels negatively affect phonological
processing (speech perception), academic motivation (Klatte, Hellbrtick,
Seidel and Leistner, 2010), psychological health (Stansfeld et al., 2009),
cognitive abilities, and auditory language processing abilities (Hollander
and de Andrade, 2014). To address this, we recommend integrating
natural wood elements for warmth and authenticity, as wooden floors,
ceilings, and furniture can enhance the overall aesthetic. Besides, using
cork for bulletin boards or wall coverings is beneficial as it is sustainable,
sound-absorbing, and visually appealing. Student experiences in informal
learning areas such as corridors and gardens were emphasize the need for
more individualization and green space. The standardizing, formative,
and heavily gloomy bureaucratic design does not allow for flexible and
individualized spaces, resulting in the difficulty to responds to the
socialization and play that students need most. The ignored aesthetic
concern is in parallel with the message of the hegemonic power of the state.
However, the aesthetic characteristics of a school can foster a strong sense
of belonging, which in turn can create an enthusiasm for learning (Jarman,
Webb and Chan, 2004).

To disperse the gloomy bureaucratic atmosphere of school buildings,

using bright and lively colors such as blue, green, and yellow can be
beneficial. Blue encourages tranquility and focus, green symbolizes nature
and equilibrium, and yellow sparks creativity and positivity. The walls in
shared spaces or classrooms can be accentuated with different colors to
enhance visual appeal. Vibrant hues can energize certain areas, while softer
shades can establish a calming atmosphere. Distinct colors can be allocated
to different zones in the school (e.g., classrooms, hallways, recreational
spots) for better color segmentation which aids student orientation and
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fosters a unique identity for each area (Ma, Liu, Zhang & Li, 2023; Armaki
and Farhadnia, 2021; Jonauskaite et al., 2019; Hanada, 2018; Al-Ayash,
Kane, Smith and Green-Armytage, 2016 Azad ).

Green spaces in schools positively impact the physical, mental, social, and
spiritual well-being of students (Bell and Dyment, 2008), and, therefore,
decreasing contact with nature can lead to negative physical, social, and
psychological consequences on children (Zhang, Goodale and Chen, 2014).
To tackle this, new school buildings should be planned and design to have
more green areas and playgrounds that connect students directly to nature.
However, in existing schools, vertical gardens can be both functional

and educational, allowing students to learn about different plant species
and their care. Incorporating potted plants, hanging planters, or vertical
gardens in classrooms, hallways, and common areas can serve as visual
focal points and positively contribute to the overall atmosphere of school
buildings. Informal learning spaces are defined as areas that offer students
with opportunities for interaction and self-directed activities (Knapp, 2007),
encouraging students’ collaboration (Mutekwe et al., 2013). Self-directed
activities of students develop their curiosity and desire for knowledge, and
this happens more likely in playgrounds, school corridors, or under trees
(Knapp, 2007, 16). These areas let children create their own comfort zone
outside of formal learning spaces (Loyens, Magda and Rikers, 2008). The
ability of children to individualize their space provide them with a sense of
control, competence, and self-confidence (Maxwell and Chmielewski, 2008).
Flexible spatial arrangements and furniture contribute to the psychological
well-being of students during different learning practices. In addition,

a school design supported by a student-centered pedagogical program
positively affects students’ social well-being by encouraging positive
interactions (Kariippanon et al., 2018). According to Anderson and Graham
(2016), school environments that allow students to individualize their
spaces, socialize with their peers, and collaborate in sharing knowledge
contribute positively to their mental well-being. In this context, using
adjustable and tailored furniture catering to diverse learning styles and
preferences can enhance individualization. Besides, creating separate areas
in classrooms for different activities like silent reading, group projects, and
practical experiments, and using outdoor spaces for interactive learning
and sensory exploration, can further contribute to this. We also recommend
to tailor spaces both in classrooms and in corridors to meet individual
needs, allowing students to personalize their learning environment.

This study was conducted in Sanliurfa province. Turkey. Conducting
similar studies in different socio-cultural, geographical, and climatic
regions would offer a more holistic perspective. On a large scale, we
recommend that policymakers, decision-makers, and designers pay more
attention to the perceptions of the end users in designing new school
buildings. It is crucial to ensure maximum harmony between building
design, pedagogy and environmental psychology.
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OGRENCILER OKUL BiNAIT[}I.{!NI NASIL ALGILAR?: ZALTMAN
METAFOR CIKARIM TEKNIGI ILE BIR KULLANIM SONRASI
DEGERLENDIRME CALISMASI

Ogrenme teorileri ve mekan arasindaki iligkiye ragmen, okul binalarinin
kullanim1 hakkinda yeterli bilgi bulunmamaktadir. Bu konunun Kullanim
Sonrasi Degerlendirme (KSD) yoluyla arastirilmasi gerekmektedir.
Ogrenciler, okul binasi sistemine en fazla sosyal katilimi olan ana
kullanicilardir. Bu nedenle betonarme agirlikl, gok sayida dar penceresi
olan, siniflar1 birbirine bakan ve dar koridorlara agilan okul konseptinin
ogrencilerin deneyimleri 1s1g1nda yorumlanmasi ve KSD siireci ile
ogrencilerin okul binas1 hakkindaki yorumlarin ifade etmelerinin
saglanmasi1 gerekmektedir. Bu ¢alismada Zaltman Metafor Cikarim
Teknigi (ZMET) kullanilmistir. Calismanin katilimcilari ii¢ ortaokuldan

21 goniillii 6grenciden olusmaktadir ve ¢alismada derinlemesine veri

elde etmek icin gorsel metaforlar ve asamali odak grup gortismeleri
kullanilmistir. Elde edilen veriler ergonomi ve konfor, bireysellestirme

ve okul atmosferi temalar1 altinda sunulmustur. Calisma, ergonomi,
konfor ve bireysellestirmenin algilanan okul atmosferiyle i¢ ige bir yap1
olusturdugunu agikc¢a vurgulamaktadir. Gorseller, metaforlar ve odak
grup goriismeleri gibi cocuk dostu ve kisiye 6zel yaklasimlar, 6grencilerin
algilarinin derinlemesine anlasilmasi icin bir firsat sunmakta ve ZMET,
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okul binas1 performans degerlendirmesi gibi karmasik konularda veri
toplamak i¢in oldukga islevsel olabilmektedir.

HOW STUDENTS PERCEIVE SCHOOL BUILDINGS?: A POST-
OCCUPANCY EVALUATION THROUGH ZALTMAN METAPHOR
ELICITATION TECHNIQUE

Despite the relationship between learning theories and space, there is not
enough information about the use of school buildings. This issue needs to
be investigated through Post Occupancy Evaluation (POE). Students are
the main users with the most social participation in the building system.
Therefore, it is necessary to interpret the school concept that is concrete-
dominated, has multiple narrow windows, and has classrooms facing each
other and opening to narrow corridors under the light of the experiences
of the students and enable students to express their interpretations about
the school building through the POE process. In this study, Zaltman
Metaphor Elicitation Technique (ZMET) was used. The participants of

this study consisted of 21 volunteer students from three middle schools.
Visual metaphors and phased focus group interviews were used for deep
understanding. The data obtained were presented under the themes of
ergonomics and comfort, individualization, and school atmosphere. The
study clearly highlights that ergonomy, comfort, and individualization
create a structure that is intertwined with the perceived school atmosphere.
Child-friendly and tailored approaches provide an opportunity for a deep
understanding of students’” perceptions and ZMET is very functional in
gathering data on complex subjects like school building performance
evaluation.
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INTRODUCTION

The housing problem is a social phenomenon that is closely tied to both
individual and societal needs, concerning the attainment of suitable living
environment. While Turkey experienced industrial development later
than European countries, similar housing challenges occurred due to the
growing urban population and increased urban density. However, the
definition of ‘social housing’ remains ambiguous in Turkey, despite the
attempts to delineate related terms such as affordable housing, public
housing, cheap housing, and mass housing (Keles, 1980). These various
definitions share common characteristics, primarily centered around
providing affordable housing for a substantial number of people and
facilitating the necessary spaces for community development. In the
context of this research, the term social aspect of housing encompasses
the intricate interplay between housing and the daily life habits. This
perspective underscores the significance of shared spaces in residential
areas in both ensuring adequate housing and optimizing the use of space
in individual dwelling units. Shared spaces within residential areas serve
as the interface for the interaction between private/domestic and public/
social life, fostering the potential for the development of more sustainable
residential areas. Consequently, the term social aspect of housing refers to
housing types that contain the different levels of public-private hierarchy
levels with various types of shared spaces and facilitate individual and
society interaction in terms of their daily life routines which also identify
the intertwined characteristics of most private living space and public uses
in residential areas.

The objective of this research is to initiate a discussion on the social aspects
of housing, particularly concerning the public-private sphere hierarchy

in residential developments of Turkey. This examination is based on a
content analysis of the Arkitekt journal, focusing on articles related to
housing, and a spatial analysis of housing projects published within the
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journal. The choice of this journal is motivated by two key considerations.
First, Arkitekt Journal primarily emphasizes the exposition of architectural
events, buildings, and production, from the architects” perspectives (Sayar,
1980). Second, the temporal dimension is significant in the selection of

this journal. It has been emphasized that in the Turkish housing history
between 1923 and 1980, the number of qualified housing projects produced
in the first years of the republic gradually decreased. (Alkiser and Yiirekli,
2004). Therefore, the Arkitekt journal serves as a valuable resource for
examining the social aspects of housing within the context of the built
environment disciplines during these periods.

Methodology

This study about developing a discussion of social aspects of housing in
the historical context of Turkish housing has three main parts as conceptual
theoretical background, content analysis of Arkitekt journal and spatial
analysis of housing examples selected within the content analysis. The
conceptual background is based on the discussions about the public-
domestic space hierarchy in residential areas, which emerges according to
spatial characteristics of individual and society interactions. Figure 1 shows
the schematic structure of the research.

The origins of content analysis can be traced back to the early

stages of language evolution in ancient civilizations, yet the formal
conceptualization and integration of this method into scholarly discourse
emerged notably post-Second World War. Despite its antiquated roots,
content analysis has undergone substantive changes in both its objectives
and methodological frameworks within contemporary academic discourse.
Present-day iterations of content analysis are distinguished by three salient
characteristics: empirical underpinnings, an exploratory modality, and a
predictive or inferential orientation (Krippendorff, 2004, 16). This method
finds frequent application in the comprehension of societal phenomena.
However, its drawbacks include its labor-intensive nature, the inherent
subjectivity involved in the analysis procedure, and the absence of
universally recognized guidelines (Cho, Lee, 2014).

Content analysis, originally conceived as a quantitative methodology,

has garnered recognition as a qualitative approach for systematically
examining themes within written media, facilitating structured
categorization and assessment. The primary objective for researchers while
conducting content analysis is to extract insights from the determined

Figure 1. Methodology scheme (illustrated 1 terials and to elucidate and contextualize them within categories,

by authors)

I THEORETICAL BACKGROUND I

I Everyday life theories |

CONTENT ANALYSIS I > SPATIAL ANALYSIS
|

Arkitekt journal examination — housing Housing examples from
different historical periods

M N | N ——

Categorization according to relevance
General explanation
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leading to their classification within these categories using predetermined
codes for the analysis. This analytical approach encompasses two
fundamental methodologies based on code determination: deductive

and inductive. In deductive approaches to content analysis, codes are
determined based on pre-existing knowledge, and the aim is to identify
these codes within written texts. Conversely, in inductive approaches,
codes are derived from texts (Cho and Lee, 2014). In our study, a deductive
approach was adopted to examine the societal dimension of housing

in architectural literature, and for this purpose, an architectural journal
Arkitekt is examined.

In the methodology of content analysis, various coding and categorization
systems are contingent upon the nature of the information scrutinized and
the disciplinary context. Disciplines such as psychology aim to uncover
nuanced meanings embedded beyond textual symbols, whereas fields like
politics and economics operate under the premise of clear and universally
understood meanings within texts, consequently different coding
practices occur in accordance with this assumption. (Krippendorf, 2004,
24). Within the sphere of built environment disciplines, content analysis
extends beyond traditional publications to encompass diverse sources of
information, including digital content, media materials, and newsletters.
For example, Czischke, et. al (2020), undertook a comprehensive
examination of publications concerning collaborative housing, employing
content analysis alongside with thematic analysis to discern prevalent
themes in contemporary discourse on the topic (Czischke, et. al, 2020).

Another application of content analysis in the built environment involves
examining reports from Pritzker Prize juries. Researchers aim to identify
shifts in jury discourse and the reasons behind their award decisions.
Initially, researchers categorize jury members based on various factors such
as individual characteristics, nationalities, dates, tenure, and frequency

of participation. Subsequently, they categorize the reports according to
focal points, values, and architectural elements. This investigation sheds
light on the criteria for jury member selection and their tenure, as well

as the relationship between these criteria and the architectural themes
emphasized in the award deliberations (Mahdavinejad and Hosseni, 2019).

In this study, within the content analysis section, codes were established to
identify the subjects emphasized in the content and to create categories for
the purpose of elucidating the societal dimension of housing. The content
analysis of the articles in the Arkitekt journal depends on chronological
examination for identifying the housing development in Turkey between
1930 and 1980 on categories according to period, subject, location,
building type and the relevance to the social aspects of the housing.

The categorization of three main periods depends on the chronological
examination of the differences in housing developments under the
influence of cultural, political, and social changes. As Alkiser and Yiirekli
describes in the early years of the Turkish Republic until 1945, government
support played a crucial role in promoting the creation of high-quality
living environments. The period between 1945 and 1960 saw the
encouragement of cooperative initiatives aimed at developing residential
areas with social facilities and shared spaces. However, after 1960,

there was a noticeable shift towards constructing apartment buildings,
prompting discussions on the preservation of neighborhood life (Alkiser
and Yiirekli, 2004). The subject has two categories: project, and discussion
according to their scope about analyzing the examples or providing
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Keywords for housing articles

House, home, dwelling, neighborhood, housing problem,

Content categories

Social aspect of housing - selection criteria

Inclusion Exclusion
Housing typology — apartment / detached / row / | Multiple household typologies, Luxury housing, single-family
mixed affordable housing, cheap housing, detached housing, rural
. ) ) ) cooperative housing, small living development-housing, traditional
Location scope — national / international environment, housing problem, housing
- i i i housing policy, rental housing, housing
Article scope typology — discussion / project standards, urban development

Table 1. Key elements of content analysis

arguments about certain housing situation. The articles were divided into
two categories, national and international for the location. The housing
type consists of apartment buildings, row houses, single-family houses
and mixed as the combination of these types. The relevance to the social
aspect of housing is determined according to variation of public-private
sphere hierarchy, potentials of shared space use for neighbor relations and
community developments. In this context, multiple household residential
areas, affordable housing, cheap housing, cooperative housing, small living
environment, housing problem, housing policy, rental housing, housing
standards, urban development keywords are determined as selection
criteria in order to identify the articles which maintain the social aspect of
housing content. Table 1 summarizes the key elements of content analysis.

In the spatial analysis, examples are selected based on the content analysis
of the Arkitekt journal, specifically from the project articles that exhibit
intertwine public and private spheres hierarchy in spatial configuration,
as well as contain the spaces designed to facilitate community interactions.
The spatial configuration of each example is assessed according to the
information published in the Arkitekt journal. The housing examples

are analyzed in terms of their utilization of the public-private sphere
through the creation of diagrams that depict the relationships between
urban functions within the built environment, in the unit, building, and
neighborhood scales. This spatial analysis aims to examine the spatial
characteristics of the projects in relation to the intertwined boundaries
between public and domestic life routines. The housing examples are
evaluated according to their spatial characteristics into two categories

as; the social environment, which is divided into three categories; as
individual, household, and society and the built environment, which is
divided into three different scales as unit, building, and neighborhood.

CONCEPTUAL BACKGROUND: SOCIAL ASPECT OF HOUSING and
HOUSING DEVELOPMENTS IN TURKEY

The physical determination of geometric space is not enough to explain the
(architectural) space in terms of individual/ society interaction and their
daily life routines, due to the spatial aspects of the “dwelling” activities
which also identifies the individual’s perspectives about identifying

their own understandings of the world (Merleau-Ponty, 2005, 19-26). The
meaning of space changes in terms of urban activities according to daily
life, which is a phenomenon, does not only have spatial characteristics but
also has social and temporal dimensions.

Social space is shaped by the complex web of daily life relations
influenced by individual behaviors within society. The interactions
between individuals and the public sphere have impacts on the spatial
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Figure 2. Spatial analysis of public private
sphere hierarchy for residential areas —
contemporary housing developments with
multiple-user typologies (illustrated by
authors, based on discussion of Hayden,
1981; Ayata, 1988; Colomina, 2016; Gehl,
2011)

configuration, determined by the activities an individual engages

in within the public realm (Lefebvre, 2014, 99). Consequently, social
space embodies the interplay between the social and built environment
and the use of public and private spaces. In contrast, the field of built
environment disciplines has often leaned towards separating public
and private spheres, owing to the influence of the modern architectural
movement and its distinct categorization of urban functions such as living,
working, recreation, and circulation (Gold, 1998). This division of urban
functions has led to a misconception where outdoor activities are seen
exclusively as public and recreational in nature (Gehl, 2011). However,
while outdoor activities are typically associated with public spaces,
there are instances where the demands of private life within residential
areas extend to outdoor spaces, resulting in a blend of semi-public and
semi-private areas where the boundaries of public and private spheres
intertwine. Additionally, domestic life and public life are intertwined
within residential areas, in terms of activities such as childcare, housing
maintenance, commuting, housework, and recreation (Hayden, 1981).

According to changing lifestyle habits of metropolitan society and
economic systems, consumption patterns—such as preferences and
experiences during grocery shopping, errand handling, working habits,
and recreational activities—play a pivotal role in shaping the production
of space based on everyday life activities. These patterns also contribute to
the creation of new spatial configurations within urban environments (De
Certeau, 2008, 55-8). In terms of residential areas, individuals seek places
that facilitate interaction among people from diverse social groups, either
on an individual basis or within the community across various public-
private spheres, resulting in a harmony between domestic space and public
space despite the tendency for distinctive spatial definitions (Hayden

D, 1984). Accordingly, the traditional perception of public-private space
uses has changed under the influence of information technologies and
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contemporary lifestyles. Additionally, the studies on characteristics of the
Turkish apartment unit spatial organization show that the living rooms and
kitchens have potentials not only for recreational activities with neighbors
but also sharing domestic requirements with the neighbors (Ayata, 1988).
Figure 2 illustrates the characteristics of public and private spheres within
residential areas, considering urban functions and spatial dimensions

at three scales: the unit, building, and neighborhood. This figure
demonstrates that across these scales, various spatial features are available,
which have the potential to accommodate multiple urban functions. These
functions, including living, working/education, and recreation, are also
defined in terms of public-private sphere characteristics within these three
levels of the built environment. The circulation function is inherently
interconnected with the other functions. As a result, Figure 2 serves as a
medium for exploring urban uses in residential areas and determining a
research framework for the examination of different housing examples
concerning their social aspects.

After the foundation of the Turkish Republic, there was significant
governmental control and support on housing production and the studies
between 1930 and 1945 for promoting the developments in both rural and
urban areas throughout the country (Bozdogan, 2015, 243). Especially
since the 1930s, the westernization process had rapid effects on the spatial
organization of houses according to the changes in spatial requirements
of different daily life routines (Bozdogan, 1996, 314-6). In this period,
Turkish architects tried to follow the international trends about the
attempts for solving the housing problem in order to develop housing
projects for Turkey (Mortas, 1931; Saim, 1931). Aslanoglu (1986) contends
that during the early years of the Republic, Ankara maintained its focus
on urban development and public infrastructure until the 1930s. This era
signifies pioneering endeavors aimed at advancing urbanization in other
cities and delineating a distinct Turkish architectural style. Furthermore,
it is acknowledged that Ankara experienced vigorous construction
activity during this period, particularly emphasizing the construction of
detached dwellings (Cengizkan, 2022). On the other hand, in this period,
the production of factories and surrounding residential areas became
prominent in Anatolian cities in order to support the development plans of
those cities (Dorukan Kopuz, 2018).

After the 1960’s the emergence of the regulation about separate title deeds
and the increase in urban population caused the increase the apartment
building production to create more dense settlements (Oziiekren, 1996).

In this period, minimum space standards for affordable housing were
determined by authorities in order to prevent quality issues in apartment
buildings with small dwelling units to create more housing and “public
housing standards” were published (Imar ve Iskan Bakanlig1, 1964). Due
to the emphasis on identification of minimum structural dimensions and
spatial requirements of furniture, there were critics about the standards

as neglecting the social dimension of housing problem and only creating
the emphasis on the quantity (Mimarlar Odasi, 1964). During this period,
rural-urban migration intensified due to increasing job opportunities in
cities and the decreasing economic viability of rural areas. In the 1950s,
new settlements emerged on the periphery of cities. Factors such as urban
migration, the decline in agricultural employment, and advancements

in urban transportation significantly altered the population and social
structure of urban areas. Balamir (1996) asserts that social structure and
urban space mutually transformed each other during this period. Notably,
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after the 1950s, the growing urban population led to the adoption of
cooperative and mass housing approaches, which were commonly seen in
Europe as solutions to the housing problem. However, unlike European
practices, these initiatives in our country generally targeted the middle

and upper-middle-income groups. Lottery houses, a distinct form of
housing production during this period, were awarded as prizes in lotteries
organized by banks to promote savings since the 1930s. These houses
gained popularity in the 1950s and continued until they were banned in the
1970s. Designed by prominent architects, lottery houses played a significant
role in addressing the housing shortage and provided notable examples of
multi-user housing (Sumnu, 2014).

Since the 1960s, there has been a significant increase in the construction
of densely populated apartment buildings in urban residential areas,
attributed to legislation recognizing separate title deeds for different parts
of the same building. During this period, urban development accelerated,
particularly in housing production; however, this rapid growth also

led to challenges in providing adequate resources to the housing sector
(Balamir, 1975). In the 1960-1980 period, the apartment units had spatial
configuration of public-private hierarchy in terms of interior space.
Generally, the houses had two living rooms, one with a dining area for
guests and one for daily life routine; daily meals took place in the kitchen
and in addition, the kitchen was a place for daily visits of close friends of
the family (Ayata, 1988). In this case, public-private hierarchy recreated
according to Turkish culture and gained importance in terms of indoor
space use in multi-user apartment buildings.

From this perspective, the following chapter discusses the social aspect of
housing according to the content analysis of the Arkitekt Journal in order
to provide information from the built environment disciplines perspective.
Due to the tendencies in housing developments about creating sufficient
residential areas with required facilities and services while providing
multiple dwelling units in order to solve the housing problem.

THE CONTENT ANALYSIS OF HOUSING ARTICLES IN THE
ARKITEKT JOURNAL

The housing articles of the Arkitekt Journal are categorized according to
the period, location, housing typology, and subject. This research identifies
the social aspect of the housing according to housing types, which points
out the social production of space, accordingly, shows the features about
community interactions and emphasis on shared spaces. Therefore, the
archival research about the social aspects of the housing focuses on the
multiple user residential areas such as row houses, apartment buildings,
and settlements with multiple detached houses in the neighborhood.

According to chronological examination of Arkitekt journal articles and
Turkish housing history Table 2 shows the quantitative examination of
Arkitekt journal in terms of three different periods. The first part of the
content analysis provides the information in order to identify the articles
about housing. The numeric examination shows that there are 3938 articles
in the journal and 581 of them are related to housing. During the first
period (1930-1945), each volume consistently included at least one article
on housing. However, in subsequent periods, the focus on housing topics
showed a relative decline. In the first period, housing articles accounted for
19% of the total number of articles, while in the second period, this figure
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Content 1930-1945 1945-1960 1960-1980 Total
Total number of the 48 48 81 177
volumes

The number of the volumes

with the housing articles 48 44 61 151
Total number of articles 1528 1120 1290 3938
Tot.al number of housing 292 167 120 581
articles

Articles related to the social 161 88 61 310
aspects of the housing

The ratio of housing articles 19% 14% 9% 14%

to total articles

The ratio of articles relevant
to social aspect of housing 55% 53% 50% 53%
to total housing articles

dropped to 14%. In the third period, housing articles represented only 9%
of the total. Notably, approximately half of these housing articles in each
period addressed the social aspects of housing (Table 2).

During the 1940’s the housing discussions contain the ideas of international
context and ways to create national solutions for newly experienced
housing problem. Berkol (1945), explains that via the examination of
international housing examples and debates, there are studies for creating
solutions for housing problem in Turkey. After the 1940’s the articles
focused on discussion of the problematic issues of housing production

in terms of the lack of affordable alternatives (Sayar, 1948) and unfair
distribution of financial opportunities (Sayar, 1952a) not only among

the construction companies but also among society (Zadit, 1948). The
discussion articles after 60’s critically point out the difficulties about
production of affordable housing with the required shared spaces and
facilities (Sayar, 1963, 1964) and underestimated subjects of dwelling
requirements of ordinary people such as student accommodations
(Anonymous, 1970b) and elderly housing (Somer, 1974). These discussions
and project articles shed light on persistent challenges in recognizing the
social dimension of the housing problem, as well as debates on how to
create more livable environments with requisite facilities and shared spaces
to foster community development and affordability. From this perspective,
Table 3 shows the examination about Arkitekt journal according to the
predefined key elements of content analysis and the relevance to social
aspect of housing. The next part of the paper explains the quantitative
analysis about the content analysis and main debates of discussion and
project articles about social aspect of housing.

Especially criticized in discussion articles of Arkitekt, there was the need for
the production of affordable housing since the beginning of the foundation
of the Turkish Republic according to the increasing urban population

and the authorities identified the regulations about financial support for
housing production. The investments of housing production focused

on creating big dwellings with five or six rooms mostly as single-family
detached houses. There was not strict control of loan opportunities for
construction whether they were suitable for developing affordable housing.
(Sayar, 1946a; 1952b; 1953; Evren, 1962). Furthermore, the project articles
shows that there were attempts for development of large residential areas
which contain facilities, recreational areas in relation to newly established
factories in Anatolian cities (Arkan, 1935; Anonymous, 1944). The historical
examination of Turkish housing examples shows that the new typologies
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Table 3. The content analysis of the Arkitekt
Journal articles in terms of the determined
housing typology categories

were designed according to adapting the traditional housing to the current
situation via detached houses (Uysal, 1944). For the 1930-1945 period,
Table 3 shows that within the scope of social aspect of housing, the
discussion articles focus on mixed housing typology in both the national
(26 articles) and international (10 articles) scope. Even though the articles
of international housing developments show that row houses or mixed
typology with the row houses provide better solutions for affordability
concerns, in the Turkish project examples the dominant building type was
single-family houses for the development of the residential areas in general
(Table 3).

In the 1930-1945 period, the project articles have a focus on mostly single-
family houses, due to the slow increase in population, the considerable
number of vast lands for construction sites and the opportunities for
creating similar spatial organization to the traditional Turkish House
(Anonymous, 1931; Thsan, 1933). However, especially in 1940’s finding
the capital for investments was one of the problematic issues for the
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constructions due to the general economic crises, accordingly there was

a problem with providing finance for dwelling units not only in terms of
quality but also for quantity issues (Mortas, 1944). The newly established
state cooperatives were the main housing production source in terms of
creating financial resources; however, the housing projects were based on
single-family houses with gardens, unlike the cooperative settlements of
western culture. The new dwelling projects were mainly the solutions for
high-quality living environments for government employees at affordable
prices. (Oziiekren, 1996). The projects from this period later caused
additional disagreements, in terms of expensive investment for a limited
number of dwelling units (Sayar, 1946, a,b).

State control and support of the housing production had changed and
during the 1945-1960 period, the authorities reduced the economic support
for housing constructions (Sayar, 1948). Tiirkiye Emlak ve Kredi Bankasi,

a public institution that was providing the loans for cooperatives, was

in charge of planning the government subsidies. After changes in the
government in order to create new sources for the construction sector,

new legal arrangements were planned for loan opportunities in order

to encourage cooperative housing not only for government workers’
dwellings but also for the general supply of housing. However, the
problem of affordable housing started to appear despite the quantitatively
considerable number of housing constructions (Evliyagil, 1950). In this
period, cooperatives focused on construction of single-family housing
while the European examples were mostly row houses. The main criticisms
included the subjects about expensive housing developments as blaming
housing authorities for not considering the requirements of society in
general and not creating suitable financial opportunities for low- and
moderate-income level groups (Sayar, 1953). Accordingly, the discussion
articles criticize the expensive housing developments with low-density
building typologies.

Instead of the row house typology for the multiple user housing
development, the apartment building type was chosen as project numbers
show that row house examples in the national context did not occur much
among the articles. Despite increasing housing production in 1945-1960
period, the number of project articles in Arkitekt Journal decreased (Table
3). Similarly, architectural interest shifted from housing problems to
developments in other areas despite increasing housing shortage. On the
other hand, the international project explanations mostly contained the
alternatives about apartment building typology.

For the 1960-1980 period, Table 2 shows that the number of housing
articles in the Arkitekt journal is 122 and the ratio of housing articles of this
period is smallest with 9% (Table 2). The content of housing articles focuses
mostly on the projects of single-family houses; however, the dominant
building typology of this era was apartment buildings. On the contrary, the
discussion articles show that the need for affordable housing opportunities
was increasing even though constructions were also increasing. The
problematic issue of that era appeared in terms of not addressing the loan
opportunities for low-income groups (Evren, 1962), increasing housing
prices even with the smaller units (Sayar, 1964) and neglected need for
affordable and small dwellings (Sayar 1965). During the 1960’s urban
structure became denser with the apartment building construction in
demolished single-family house lands, additional stories on single-family
houses and new apartment building constructions (Sayar, 1963).
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THE SPATIAL ANALYSIS OF TURKISH HOUSING EXAMPLES FROM
ARKITEKT JOURNAL

Housing examples from the different periods show the characteristics of
their eras in terms of housing tendencies based on building typologies

and neighborhood life. Accordingly, from each period, two examples are
selected for the analysis according to the relevance to the social aspects

of housing and they are examined in terms of shared space use, which
identify the relations about the public-private sphere interaction and
relevance to social aspect of housing. For 1930-1945, Zonguldak Coal

Mine Workers’ Housings project and Istanbul rental apartments in Fatih
are selected among the 122 project articles which show social aspect of
housing feature, due to the unique spatial characteristics of domestic and
public sphere hierarchy in each example with diverse housing alternatives
in different tenure type and shared spaces for various purposes. For the
second period 1945-1960, the neighborhood development of 4 Levend from
Istanbul and Ankara Saving Houses are depicted among the 40 project
articles with the content related to social aspect of housing according

to the project’s location referring to developments for urban expansion,
neighborhood configuration with multiple dwelling unit construction

for reasonable prices despite the economic problems for financing the
constructions. For the third period 1960 and 1980, among the 49 project
articles with social aspect content an iconic Turkish Modern Movement
example Hukukgular Apartment Block and Yesiltepe Cooperative Blocks
are chosen for spatial analysis due to the spatial configuration of apartment
buildings with the shared spaces and facilities. The context of the examples
addresses different segments of the society; however, the examples are
selected according to the changes of housing developments throughout
time from the tendencies for creating multiple dwelling opportunities with
shared places. The examples show that in each era there were attempts

for providing the shared space use. Table 4 summarizes the spatial
characteristics of examples.

Example, publication time

Location,
Construction time

Urban configuration,
Building typology

Dwelling number and
types

Shared spaces

Coal mine workers’ housing (Arkan,
1935, 1936)

Rental Apartments in Fatih,

(Mortas, 1935)

Zonguldak, 1933-
1935

istanbul, 1935

Neighborhood scale mixed
typology with detached, row
houses

Apartment building

450 units, 1-2 room
dwellings, 2 building
types, 3 unit types

6 units, 4-5 room
dwellings, 4 unit types

Facilities, laundry, dining
room, cultural spaces,
gardens, circulation

Common room in the
roof, laundry, storages,
circulation

Saving Houses Ankara (Mortas,
1948)

Levent 4 Neighborhood (Ari, 1956)

Ankara, 1944

Istanbul, 1956

Neighborhood scale,
detached houses

Neighborhood scale mixed
typology with detached
houses and apartment

buildings

62 units, 5-7 rooms, 6
unit types

345 units, 4-5 room
dwellings, 8 block types,
10 unit types

Gardens, circulation

Facilities, gardens, cinema,
gardens, circulation

Yesiltepe Cooperative Blocks
(Anonymous, 1969)

Hukukgular Apartment Block
(Anonymous, 1961, 1970)

Ankara, 1967

Istanbul, 1967

Neighborhood scale
apartment blocks

Apartment block

500 units, 6 rooms
dwelling, 1 building
type, 1 unit type

66 units, 5-6 rooms
dwellings, 3 unit types

Circulation, terrace, garden,
outdoor sports areas

Facilities, circulation, and
service spaces
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Coal Mine Workers” Housing, 1933-1935 Zonguldak

Between 1933-1935, for coal mine developments of Zonguldak, Seyfi Arkan
prepared the urban planning for Kozlu Zonguldak Coal Mine Workers
Housing in Uziilmez neighborhood to include a combination of social
facilities and residential areas for coal mine workers. Even though the
urban planning projects were not completely constructed in the area, the
attempt for developing qualified living areas and the spatial configuration
to combine public and domestic life is important in regard to innovative
housing development in Turkish housing history (Imamoglu, 2009).
Accordingly, this project is analyzed based on the information published
in Arkitekt journal. Seyfi Arkan designed a variety of residential units for
diverse levels of workers and household types for Uziilmez. There were
row houses, single-family houses, detached houses with a private bedroom
with bathroom and single workers” apartment building as dormitory
(Figure 3). The urban planning projects contained spaces for not only
domestic life requirements such as common dining room, bathroom,
kitchen, and laundry but also work education and leisure time activities
such as educational, cultural, recreational buildings for workers and their
families in terms of daily life routines (Arkan, 1935).

The drawings based on Arkitekt articles show that there were two types
of dwellings as single-family houses and single worker’s rooms (Figure
3). Figures 4 and 5 show the spatial characteristics of these two types
of dwellings according to public-private sphere hierarchy and urban
Figure 3. Zonguldak Coal Mine Workers’ functions. As Figure 4 shows single workers room contain only the private

Housing Spatial Analysis - General Features — gpace in the dwelling, conversely the shared facilities in the settlement
(illustrated by authors based on Arkan, 1935)
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Figure 4. Zonguldak Coal Mine Workers’
Housing Activity-Space Analysis — Single
Workers” Room (private bedroom)

Figure 5. Zonguldak Coal Mine Workers’
Housing Activity-Space Analysis — Single-
Family House (private unit)
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accommodate the domestic life requirements. In contrast, single-family
houses consist of multiple rooms with both private and semi-private
features; for example, living rooms and kitchens exhibit potential for
recreational use, as depicted in Figure 5. This spatial configuration

within the settlements illustrates a harmonious relationship between the
individual and society, setting a unique precedent in Turkish housing
history. In terms of social aspect of housing, laundry recreational areas
show the potential uses of shared spaces for domestic life requirements and
community interaction while providing more space in reasonable prices.

Rental Apartments in Fatih, 1935 istanbul

This small apartment building, designed by Abidin Mortas, comprising 6
dwelling units along with shared laundry and storage facilities, represents
an example of the emerging rental housing options during the Early
Republican period in Istanbul. In response to economic challenges and
an increasing demand for housing, residents devised solutions, such as
constructing apartment buildings on their own land (Mortas, 1935). This
approach allowed them to provide housing for the landowner while
generating additional income through rental units. Additionally, these
rental dwelling units offered affordable housing options in city centers.
From a social aspect of housing perspective, this apartment building
includes shared spaces, such as a communal laundry area, which fulfills
domestic life requirements. Conversely, the existence of various tenure
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Figure 6. Rental Apartments in Fatih, 1935
Istanbul (illustrated by authors based on
Mortas, 1935).
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Activity-Space Analysis

types reflects the economic dimension of social aspect of housing,
particularly in a period marked by housing shortages and affordability
concerns. Figure 6 shows the spatial configuration of the apartment
building. The diagram in Figure 7 illustrates the interactions between
public and private spaces in this example.

Ankara Savings Houses, 1944, Ankara

Ankara Saving Houses was designed by Abidin Mortas within the scope
of Ankara Savings Houses Cooperative. Although it was originally
planned to build 150 detached houses in this settlement, 62 housing units
were completed in 1944. There are 6 different types of dwellings ranging
from 5-7 rooms and their own gardens. This settlement is included in

the analysis because they represent a unique type of housing design via
cooperatives with economic concerns and fast construction techniques;
thus, contributing to the creation of a critical perspective within the scope
of the social aspects of housing (Mortas, 1943; 1948). The fact that there
are no shared facilities in this project shows that social interaction is not at
the forefront of design decisions in the neighborhood configuration, and
that increasing the number of housing units was a more important design
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factor. However, due to budget constraints, the first planned number

of housing production could not be achieved. This situation shows an
example of financing problems in housing production at that time. The
general characteristics of Ankara Lottery Houses and analyzes regarding
their use between public and private areas are shown in the Figures 8 and
9.

Levend Neighborhood, 1956, stanbul

Kemal Ahmet Arii had designed 345 lodgings, 70 stores and a movie
theater with a capacity of 580 people, a sports club, tennis courts,
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Figure 10. Levent 4 Neighborhood Site Plan
and Perspective drawings (arranged by
author based on Arti, 1956)
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swimming pool, casino, tea and coffee pavilions, nightclub, kindergarten,
and children’s playground, together with the administrative unit for the
Levent 4 neighborhood. Eight different blocks were planned for different
user types with different building types as apartment buildings and

row houses. Each block was created for developing their own daily life
configuration with the facilities. Additionally, there were two types of
single-family detached house typologies (Arii, 1956). Designing the ground
floors of the buildings as a common area created social facilities such as
bazaars and coffee houses, and socialization spaces where the residents of
the neighborhood could come together (Alkiser-Bregger and Ciftci, 2021).
The structure of the housing blocks and the importance of gardens in the
planning created common open spaces that could be used by the residents
of the region and helped to form the social aspect.

The drawings from the articles showed that the dwelling units had similar
characteristics for single-family uses; however, the size and relation to
facilities changed (Figure 11). Therefore, the analysis depends on two
types of dwelling units; one of them is dwelling unit block, and the other is
dwelling unit block with facilities (Figure 12 and 13).

The facilities located within the buildings provide social interaction
among the inhabitants of the neigboorhood but also the inhabitants of the
surrounding neighborhoods. Different housing types give opportunities
for different segments of society accommodation alternatives. Due to these
features this neighborhood design shows different dimensions of social
aspect of housing while the inhabitants have the spaces for interaction and
different housing options.
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Figure 14. Yesiltepe Cooperative Blocks
General Features (illustrated by authors
based on Anonymous, 1969)
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Yesiltepe Cooperative Blocks, 1967, Ankara

Yesiltepe Cooperative Blocks was initially designed in the 1950s but was
not completed until 1967. It comprises eight identical apartment blocks,
with 500 dwelling units in total sharing a same spatial organization.
However, the partition walls were designed to offer flexibility, enabling
residents to separate living rooms when additional space was required.
Each apartment building features an inner courtyard for circulation and
terraces on each floor to encourage social interactions. Furthermore, the
rooftops were designed as playground areas and open spaces for the
residents. This example represents the perspective of the social aspect

of housing in quantitatively focused projects (Bediz and Kamgil, 1969).
During this period, the housing shortage, particularly for affordable
accommodation options, was a significant issue. In this settlement, the
cooperative facilitated the construction of a considerable number of
housing units with limited shared spaces, while still fostering community
interactions. The Figure 14 shows the general spatial information about
Yesiltepe Cooperative and Figure 15 illustrates the activity-space diagrams
according to public-private sphere hierarchy.

Hukukgular Apartment Block, 1967, istanbul

Haluk Baysal and Melih Birsel designed the Hukukcular Apartment Block.
They were influenced by the Modern Movement ideas about residential
areas. The housing development had sixty-six private dwelling units,
social facilities, commercial units, and technical areas. Social facilities

were intended to serve the residents and guests; a meeting hall, sports
club, playground, and terraces were planned. The passage planned as

the entrance of the building included entrances to commercial units and
residential units. The first basement, ground and mezzanine floors were
designed for commercial space (Anonymous,1970a).
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Figure 15. Yesiltepe Cooperative Blocks
Activity-Space Analysis

Figure 16. Hukukcular Apartment Spatial
Analysis — General Features (illustrated by
authors based on Anonymous, 1970,a)
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The drawings show that the building block contained both dwelling units
and facilities (Figure 16). The spatial analysis of the Hukukcular apartment
block explained the planned spatial configuration of the dwelling block in
relation to urban function and public-private sphere hierarchy (Figure 17).

CONCLUSION

Based on a historical review of Turkish housing development and a critical
analysis of articles in the Arkitekt journal, it is evident that general housing
tendencies, approaches, and problems have undergone significant changes
in three distinct periods. The early decades of Turkish Republican era were
characterized by stringent state control and a notable housing shortage.
The first period placed significant emphasis on advancing the provision of
multiple-unit housing areas through the integration of new architectural
attempts. During this period, development plans were initiated in the

rural areas of Anatolian cities, aimed at enhancing the living conditions

of workers in the newly established industrial zones. Simultaneously,

multipurpose room, terraces, playgroung, stores,,

garden, working area

Shared spaces
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Figure 17. Hukukgular Apartment Block
Activity-Space Analysis — Dwelling unit
without facilities in the building
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efforts were made in urban centers to construct apartment buildings

with mixed tenure typologies, offering both owner-occupied and rental
options. Subsequently, following political upheavals and the aftermath of
the Second World War, economic crises exacerbated housing shortages.
Meanwhile, urban areas experienced increased population density, and

a variety of user typologies, including mixed typologies that combined
traditional values with evolving societal norms, became more prevalent.
Due to the growing demand for a variety of housing units, mixed-type
housing developments that combine detached houses and apartment
buildings have emerged as prominent approaches in neighborhood
design. After 1960, apartment buildings emerged as the dominant
building typology, coinciding with a significant influx of migrants into
cities, necessitating the development of more affordable housing options.
From this perspective, three distinct periods have been identified for a
comprehensive examination of housing trends within the scope of content
analysis of the Arkitekt journal, which was published between 1930 and
1980.

Between 1930 and 1945, single-family houses dominated the architectural
landscape. Zonguldak workers” housing serves as an exemplary model,
demonstrating a design philosophy that combines single-family homes
for affordability and community development. Simultaneously, the
neighborhood layout presented opportunities for fostering interactions
between public and domestic life through shared spaces, as domestic

life necessities were strategically integrated into communal facilities.

This characteristic stands as a unique aspect in the history of residential
development within Turkish housing. During the same period, in city
centers, attempts were made to introduce apartment buildings as a
typology, as seen in the case of the Istanbul Rental Apartment building

in Fatih. In this context, landowners designated sections of apartment
blocks for their own residences while allocating upper stories for rental
units, thereby supporting the financial well-being of the property owners.
Furthermore, these apartment blocks incorporated shared laundry and
storage areas, which represented innovative solutions for adapting to the
evolving lifestyles of the Early Republican era. Levent 4 neighborhood
development underscored the significance of social facilities and shared
spaces within residential areas to enhance overall living conditions. The
project sought to amalgamate traditional neighborhood habits with urban
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living practices. Conversely, Saving Houses in Ankara did not incorporate
shared facilities within the settlements due to financial constraints, and
accordingly, planned dwelling units number was not accomplished.

This situation underscores the tendency about social facilities to be
neglected when financial limitations come into play. However, in this
settlement, the gardens and porches of the houses played a pivotal role in
facilitating spontaneous interactions among residents. The Hukukgular
apartment block introduced a vertical neighborhood life concept within
the building, highlighting the interconnected nature of urban functions—
work, recreation, and daily living—within the context of everyday life
requirements. The circulation spaces within the Hukukgular apartment
block demonstrated the potential utility of shared spaces within residential
areas, particularly for fostering random encounters and visibility. Yesiltepe
cooperative blocks exemplify a neighborhood design approach centered
around apartment buildings. In this example, shared areas were integrated
into the buildings, while also featuring outdoor communal spaces. These
shared spaces within residential areas serve as a medium for investigating
the production of space, considering their spatial characteristics that
accommodate both social and built environment aspects, as well as the
interaction between the public and domestic spheres.

Table 5 summarizes content analysis and spatial analysis of this study

in order to identify the social aspect of housing according to the Arkitekt
Journal. Examples show that shared spaces in residential areas possess the
potential to foster community development and social interaction, while
also offering opportunities for improved living conditions at reasonable
prices. From a social environment perspective, individuals can discover
opportunities to engage in community life, fulfilling domestic needs or
participating in recreational activities in shared facilities and spaces. At
both the household and societal levels, families have the chance to build
solidarity with their neighbors. However, the level of participation plays

a crucial role in fostering community relations among the inhabitants;
residents should be willing to actively engage in community life.
Therefore, chance encounters and shared space opportunities become
increasingly significant. In terms of the physical environment, residential
units typically offer limited shared spaces, such as semi-private areas like
balconies, terraces, or entrance halls. However, living rooms and kitchens
hold potential for recreational uses. Consideration of integrating social
facilities for domestic life requirements at the building level, as well as
neighborhood-scale interventions for social facilities, could further enhance
these opportunities.

In this study, the combined utilization of two methodologies, content
analysis and spatial analysis, identifies the exploration of studies
concerning the social dimension of housing within both architectural
literature and professional architectural practice. The content analysis
examines the approaches emphasized in architectural literature regarding
the social aspect of housing during the periods coinciding with the
publication of the Arkitekt Journal. On the other hand, spatial analysis
reveals the spatial characteristics of the examples discussed in the context
of the social aspect of housing. Consequently, the integration of these two
methods facilitates a comprehensive understanding of studies related to the
social aspect of housing in built environment disciplines.

This research initiates a discussion on Turkish housing developments
between 1930 and 1980, focusing on the social aspects of housing,
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content analysis and spatial analysis
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particularly shared space usage in multi-user housing types. The

housing problem is a social phenomenon that relates to both individual
and societal requirements in finding adequate dwelling opportunities,
affecting all segments of society. Shared spaces play a significant role in

the development of socially and economically sustainable residential areas,
especially concerning adequate housing for everyone. Residential areas
possess unique spatial characteristics where various urban functions fulfill
everyday life requirements. Shared spaces accommodate diverse urban
uses and facilitate public-private space interactions, serving as a medium to
discuss the reciprocal relationships among individuals, society, and space.

Within the scope of this research, the potential of shared spaces in
residential areas to create socially and economically sustainable housing
developments, along with affordability concerns, forms the central
discussion on the social aspect of housing. An examination of Arkitekt
journal highlights the necessity for affordable housing opportunities

that include required shared spaces and facilities, despite the increasing
number of housing constructions, due to the lack of regulations related to
the social housing system. Debates have arisen regarding the potential of
shared spaces for affordable housing developments. Economic concerns
have gained prominence as housing examples have increasingly focused
on structural systems while neglecting the social aspect of residential life.
To explore housing developments in Turkey, the term social aspects of
housing offers opportunities to identify different factors that influence the
social and built environment characteristics of residential areas, in terms
of shared space/facility use for domestic life requirement, community
interaction among the inhabitants and relatively economic housing options
in well qualified living environments.
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ARKITEKT DERGISI ICERIK ANALIZI UZERINDEN KONUTUN
TOPLUMSAL BOYUTU KAPSAMINDA BiR DEGERLENDIRME

Konut alanlarindaki ortak alanlar, birey-toplum-mekan iligkisinin 6zel/ev
i¢i alan ve kamusal/toplumsal yasam etkilesimi i¢in ortam olusturmakta;
ayni zamanda daha siirdiiriilebilir konut alanlar1 gelistirme potansiyeli
yaratmaktadir. Bu bakis agisina gore, konut problemi, yeterli barinma
olanaklarinin bulunmasina iliskin hem bireysel hem de toplumsal
gereksinimlerle ilgili toplumsal bir olgu ifade etmektedir. Bu arastirma
kapsaminda, konutun toplumsal boyutuna dair bir tartisma olusturulmakta
ve bu perspektiften Tiirk konut tarihi analiz edilmektedir.

Arastirmanin kavramsal arka plani, giinlitk yasam rutinlerine gore birey
ve toplum etkilesiminin mekansal 6zelliklerine ve yerlesim yerlerinde
kamusal-6zel (ev i¢i) mekan hiyerarsisine iliskin konular1 icermektedir. Bu
calismada igerik analizi ve mekansal analiz olmak tizere iki analiz asamasi
bulunmaktadir. ilk olarak Arkitekt Dergisi'nin igerik analizi ile incelenmesi
sonucunda Tiirkiye'deki konut gelisimindeki degisimler tarihsel baglamda
aciklanmaktadir. Tkinci asama analizlerinde, icerik analizine gore belirlenen
doénemlere iliskin Tiirk konut 6rnekleri Arkitekt dergisinden segilerek,
genel ozellikleri ve kamu-6zel alan hiyerarsisi ile mekansal olarak analiz
edilmektedir. Incelenen konut drneklerin mekansal ézellikleri sosyal ve
yapili cevre 6zelliklerine gore degerlendirilerek yerlesim alanlarindaki
ortak mekan kullanimlarina yonelik potansiyeller incelenmektedir.
Caligsmanin temel tartisma konusu, Tiirk konut tarihinde farkli donemlerde
goriilen konut 6rneklerinde ortak kullanim alanlarindaki degisimlere

ve donemlerinin konut iiretim bi¢cimlerindeki yaklasimlarla iligskisine

bagl olarak gelistirilmektedir. Tiirkiye’deki konut tarihgesini incelemek
i¢in, konutun toplumsal boyutu terimi kullanilmakta, boylece yerlesim
alanlarinin sosyal ve yapili ¢evre 6zellikleri tizerinde etkisi olan farkl
faktorler ve sosyal olarak siirdiiriilebilir konut gelistirmeleri ile iliskisi
incelenmektedir.

CONTENT ANALYSIS OF THE “ARKITEKT” JOURNAL FROM
HOUSING PERSPECTIVE: A DISCUSSION ABOUT SOCIAL ASPECTS
OF HOUSING IN TURKEY

The shared spaces in residential areas identify the medium for private/
domestic and public/social life interaction of the individual-society-space
and create potentials for developing more sustainable residential areas.
Accordingly, the housing problem is a social phenomenon, which is related
to both individual and societal requirements about finding the adequate
dwelling opportunities. This research creates a discussion about social
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aspects of housing and analysis of Turkish housing history from this
perspective.

The conceptual background includes the subjects about spatial
characteristics of individual and society interaction according to daily life
routines and the public-domestic space hierarchy in residential areas. This
research has two analysis phases: content analysis and spatial analysis.
Firstly, the changes in the housing development in Turkey is explained in
the historical context via the content analysis of the Arkitekt Journal. In the
second phase of analysis, Turkish housing examples which were selected
according to the content analysis are spatially analyzed with general
features and public-private space hierarchy. The spatial characteristics

of examples are evaluated according to social and built environment
characteristics in order to explain the impact of shared spaces in residential
areas. The main discussion is developed according to the changes in shared
space use of different periods in relation to housing decisions of their era.
In order to examine the housing developments in Turkey, the term social
aspects of housing provides the opportunities to identify the different
factors, which have effects on social and built environment characteristics
of the residential areas and the relevance to socially sustainable housing
developments.
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turns; computational design; tectonics This paper investigates whether digital architecture qualifies as

disruptive innovation comparable to modernity’s transformative impact.
It contextualizes digitality by analyzing exemplary digitally designed
projects across structure, form, and materiality. The goal is to define what
architectural disruption looks like in the age of computation, focusing on
the mentioned threefold conceptual framework.

According to Kenneth Frampton (1995), structural logic and construction
techniques are central to the poetics and aesthetics of architecture

across history. Similarly, Mario Carpo (2013) has noted that digitally-
enabled variability in geometrical form constitutes a key innovation,
differentiating digital architecture from rigid modernism. Greg Lynn
(2013) highlighted the parametric derivation of complex surfaces as a
departure from rectangular modernist orthodoxy. Zeynep Mennan (2008)
revealed that formalist methodologies used in computational design
broaden architecture from a standardized to a non-standardized realm.
By synthesizing these insights, this paper addresses this triad of structure,
form, and materiality through a systematic critical analysis.

The research questions guiding this study are:

1.  What are the conditions for architecture to be considered
disruptive in the age of computation?

" Corvesponding Author; Department of Graphic 2. How does digital architecture challenge the standards set by

Xpression, Lomposition an rcnitectura . . .

Design, University of Alicante, SPAIN modernism or postmodernism in terms of structure, form, and
 Tion

** Department of Architectural Graphics, materlahtY‘

Universidade da Corusia, SPAIN . .
riversidade daorna 3. What are the conceptual reorientations and possibilities that
*** Faculty of Science, Engineering and

Built Ensironment, Deakin University, computation opens up for the future of architectural design and
AUSTRALIA practice?



148

METU JFA 2024/1

CARLOS L. MARCOS et al.

To conduct this research, the authors have critically analyzed the so-called
digital architecture, trying to identify features and characteristics that
make it a differentiated niche within contemporary architectural trends.
Even though current architectural production is facilitated through the use
of computers, not every contemporary practice can be regarded as either
disruptive or digitally conscious. The latter could be defined as digitally
designed architecture whose output would be impossible to achieve
without the tool itself, benefiting from different forms of computational
design. However, the purpose should not be confused with the means.
Although the tool may be a determining factor, it is the design itself what
should concern architectural criticism, not the fact of its accomplishment
through the tool.

This research tries to identify the transformative changes that information
technologies, computation and digital culture have introduced in
architectural practice, challenging the standard set by modernism or
postmodernism. An increasingly wide array of software tools contributed
to advancing architecture in the first decades of their irruption. However,
it is the computational logic of the design that allows the creation of
conscious forms for optimized environmental and structural behavior
within a new computational design paradigm.

The research methodology involves an in-depth literature review of over 50
sources, papers, and books. Additionally, the case selection has been mostly
made by searching for keywords and disruptive practices in the threefold
conceptual framework of structure, form, and matter. Consequently, these
examples are critically addressed to establish the conditions of disruption
in the age of computation. As Carpo (2013) suggests, digital architecture
requires being assessed on its conceptual reorientations more profoundly
than on its superficial stylistic features enabled by new tools. Accordingly,
the authors have observed the effect of these tools on architectural
language and the changes introduced in the way we think, design, and
build architecture. What began as a mere optimization of the design
processes with the use of computers has now achieved a truly disruptive
advancement in the design and production of architecture, genuinely
affecting architectural language itself. Thus, part of the aim is to provide a
critical historiographical contextualization for this architecture.

A thorough reflection on the term disruption itself and the conditions
necessary for architecture to be considered disruptive is followed by

a dialectical discussion comparing the disruptive qualities of modern
architecture as well as the parallels and divergences with contemporary
digitally conscious architecture. The review dwells on well-known
examples, and the original contribution of the paper lies in the critical
analysis and synthesis of these examples across the triad of structure, form,
and materiality, establishing the conditions of disruption in the age of
computation.

Going beyond just analyzing current digital practices, the paper reflects
on how computation enables new ways of conceiving and fabricating
buildings by managing complexity, simulating building behavior, and
integrating design and manufacturing. This study argues for a digitally
conscious architecture that harnesses the generative and optimizing
potential of computational tools while still engaging architecture’s
humanistic foundations. The paper maps out an open-ended trajectory for
the ongoing developments on digital disruption.
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The paper is structured as follows: Section 2 discusses the concept of
disruption and its relation to modern architecture. Section 3 examines the
conditions for digital disruptive architecture. Sections 4, 5, and 6 analyze
disruptive tectonics, aesthetics, and materiality, respectively, through
case studies. Finally, Section 7 concludes by synthesizing the findings and
outlining future research directions.

DISRUPTION

Apparently, there is a certain contradiction between the terms discipline
and disruption. The problem relies on considering tradition as an
established standard of any creative discipline while obviating the

course of history with regard to a time perspective. Of course, even well-
established styles are not a perfect set of unchanged rules during a precise
time span. Changes appear as language evolves and settles through
repeated practice in leading figures of the period which are then spread
by others. Yet, the style is always impersonal as it is referred to a collective
disciplinary practice. Architecture has its own history and, therefore, its
own creative tradition, a sort of “accumulated knowledge of all previous
architectures”, in the words of Eisenman (1999, 37), who refers to it as
architecture’s anteriority.

As aforementioned, classical language in architecture was reinterpreted
for almost five centuries. Benevolo (1978) defines the span of Renaissance
architecture from the onset of this historic period to 1750, when a group

of artists decided to work inspired by the remains of Roman architecture,
while Frampton (1985) dates neoclassical architecture in a time span
comprised between 1750 and 1900. However, it is obvious that Renaissance
architecture differs from Roman architecture; in fact, it was quite different
from Mannerism or Baroque (Wolfflin, 1964). Yet not every change is
certainly disruptive; not even a change of style is necessarily disruptive.
That is the reason for Benevolo or Summerson referring to “Renaissance
architecture” or to “the classical language of architecture”, respectively,
although the time span of their analysis runs through several centuries and
different styles. The question to be posed should then be: to what extent
can any change be considered genuinely disruptive?

The term disruption was originally used in academic circles within the
field of business management regarding innovative practices and business
models. It was used to point out situations of rapid intense change in
previous business models and focuses on the emergence of new ones
indebted to accelerated processes of development, commercialization

as well as to the use of innovative products or services. Christensen and
Bower (1995) coined the term “disruptive technology”, a concept that

was later analyzed more in depth in the book The Innovator’s dilemma
(Christensen, 1997), where it was redefined as “disruptive innovation”. The
concept of disruptive innovation began in this way a process of accelerated
diffusion in all fields related to creative innovation although frequently
misunderstood, as the authors themselves stated in a more recent article
(Christensen and McDonald, 2015).

According to the original framing of disruption and extrapolating it to
architecture, it could be stated that it involves a rapid transformation
due to emerging technologically innovative changes displacing existing
models. Thus, the evolution of architectural language is produced slowly
throughout history based on successive variations introduced through
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disciplinary practice and only, on few occasions, a sudden significant
innovative alteration occurs involving not only a change in architectural
language itself, but the replacement of a well-established tradition.
According to this, Gothic revival in the nineteenth century could not be
regarded as disruptive. It wasn’t then innovative as Gothic surely was in
relation to Romanesque when it first emerged as a truly disruptive style in
the twelfth century.

Disruption involves change, but not any kind of transformation. It implies
substantial innovation which does not only affect the stylistic appearance,
the ornamentation repertoire and the like. Disruptive innovation is a
“mindset” rather than “a tactic in itself” (Williams, 2016). In architecture,
disruption implies a transformation in tectonics influenced by a novel
conceptual framing which altogether introduces a significant alteration of
architectural language itself.

The most significant disruptive changes in the history of architecture are
indebted to the alterations of the topological relationships established
between the supported and the supports, allowing different kinds of spatial
possibilities and architectural form. Giedion (1971) refers to three stages

in the conception of architectural space throughout history. The first two
can be exemplified by the architecture of Greece and Rome, respectively,
while the third emerges with the dismembering of structure and enclosure
once the tectonics of steel and reinforced concrete freed walls from their
loadbearing function. Frampton (1995, 365) has reflected extensively about
the major importance of tectonics in his consideration of architecture as
the “poetics of construction” and on the significance of the construction
technology in the conformation of architectural modernity. The early
stages of digital architectural design and the solely formalistic approach
characterizing the so-called blobitecture initially received harsh criticism
esteeming it as unrealistic or counter-tectonic (Picon, 2004).

Summarizing, disruption involves innovation and radical transformations
in architectural syntax, changes that can embody a new zeitgeist while
setting a novel framework that eventually displaces the existing. Although
the most genuinely disruptive changes in architecture are indebted to
tectonics, as these greatly affect its syntax, topology and materiality,
alternative possibilities to address disruption are also possible regarding
other disciplinary aspects that refer not only to structure, but also to
aesthetics, ideation, materiality, utility and optimization.

Digital architecture can claim to be disciplinary disruptive in many ways
and has proven to be a genuine avant-garde within architectural practice
at least over the last three decades. We must also bear in mind that not
all disruptions necessarily come hand in hand through technological
innovations. Ideas can be more disruptive than digital tools; eventually,
the embracing of these may recall previous periods, such as the so-called
digital crafting.

The term disruptive is increasingly trendy in the field of digitally
designed architecture. The influence of a series of new paradigms in the
design process could also be considered disruptive within an innovative
architectural context characterized by the emergence of new formal
sensibilities, the crisis of the concept of stability and the challenging of
Vitruvian categories (Picon, 2010).
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Figure 1. Source: (Zaha Hadid Architects, DISRUPTION AND MODERN ARCHITECTURE
2013). Zaha Hadid Architects, Morpheus

hotel (digital rendering), Macao, 20132018 Gjedion (1964) addressed the idea of constancy and change in his famous
sequel of The Eternal Present dedicated to architecture. He studied the
architecture of Egypt and Sumer identifying the basic elements that define
architecture and the principles that have inspired architectural production
ever since. Egyptian architecture with its colossal proportions set the basis
for permanence as a disciplinary attribute. Architecture evolved enriching
the scope of functions although this genuine attribute remained. Thus,
architecture has been “conventionally conceived in a dimensional space of
idealized stasis, defined by Cartesian fixed-point coordinates” (Lynn, 1999,
10).

Despite this idea of permanence, architecture is subject to changes,
interpretations, and variations. All of these, produced in the course of time,
progressively generate a history, a practice based on a recorded tradition
which combines strategies of difference and repetition (Deleuze, 1994)
along the dialectic course of history (Hegel, 1977).

Classical architecture was typologically driven: models were repeated and
reinterpreted thus contributing to set a style. An architectural style is a
collectively agreed way of designing during a given period of time. This
remained so until the crisis of the styles in the nineteenth century debating
itself between eclecticism and revivalisms (certainly not disruptive) trying
to find in the past the justification for architectural practice. In part, these
were the genuine intentions of Renaissance architects, endeavoring to
vivify a classical glorious past: a language to be preserved. This illusion
proved to be so successful that for a period of no less than five centuries
classical language was reinterpreted relentlessly (Summerson, 1966, 7).

Traditionally, art historians have dealt with formal changes, especially
focusing on ornamentation and the articulation of the physical limits
themselves rather than the space confined by them (Zevi 1974). They have
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underestimated the relationship between matter and space and the way in
which this is achieved through tectonics. Thus, the Romans were classical
because they kept using the ornamental repertoire of the Greeks, but

they were, in fact, disruptive in the way they substituted post and lintel
architecture for vaulted construction, certainly not because they added
Tuscan and Composite orders. Remarkably as it may seem, Vitruvius never
“mentions arches or vaults, which were already a major achievement of
Roman engineering” in his treatise (Carpo, 2017, 1). It was the relationship
between matter and space, between exterior, enclosures and interior

what clearly implied a breakthrough in the course of architecture. Only,
thereafter, did architectural space achieve an effective leading role within
the discipline. Surprisingly, it was not until the nineteenth century when
Schmarsow (cit. Van de Ven, 1978) began to consider space a key aspect in
architectural theory.

The polarity between tradition and modernity is the driving force of
progress in any creative discipline; every artist is bound to position his
work with regard to valuable precedents in order to defy them, to imitate
them or, simply, to produce variations over them. Innovation does not
magically appear by chance nor is it a mere product of inspiration. Paul
Ricoeur (2003, 23) wrote to this regard: “In the same way that each writer
writes ‘after’, ‘according’ or ‘against’ something, each architect determines
himself in his relation with an established tradition”. Creativity sparks
out of a critical reading of disciplinary precedents, on the one side, and a
conscious positioning with regard to them, on the other. It is the poet who
affirms the difference “overturning all orders and representations” instead
of repeating what he has been taught or uncritically following the pre-
existent models within the discipline (Deleuze, 1994, 53).

The architectural controversy of the querelle des anciens et des modernes
probably transcended the circle where it was held, I’Académie royale
darchitecture, because it is a good example of the tension between tradition,
personified by Blondel, and disruption, on the side of Perrault, magnified
by subsequent criticism (Gerbino, 2010).

Perrault’s modernity relies on his questioning of the absolute and
permanent embodied in the classical orders uncritically reinterpreted for
centuries and on the value given to materiality, functionality and comfort.
His approach served as an inspiration for Cordemoy, Laugier or Milizia
as the brave innovators in architectural theory with the emergence of
rationalism, contributing to set the basis of modern principles and the
constructive logic of tectonics.

Modernity, in a broader sense, could be identified with disruption
provided it is opposed to tradition and driven by a progressive spirit of
innovation. Modernist architecture should be, accordingly, considered a
brilliant moment of disciplinary disruption even if it ended up establishing
its own architectural canon (Miranda, 2005).

Considering all of the above, disruption in the context of architecture

can be considered so provided several conditions are observed. Thus, it
could be defined as a major change rapidly driven by innovative practices
affecting both tectonics and the conceptual framing of the discipline

itself, merged to embody what could be referred to as a new practice that
succeeds to displace a preceding established tradition. If digital architecture
is to be considered truly disruptive, all these conditions have to be met.
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A question then naturally arises: which architectural style if any, should
digital architecture challenge?

CONDITIONS FOR A DIGITAL DISRUPTIVE ARCHITECTURE

Although visionary Cedric Price’s Fun Palace 1964 project and the
collaboration of Gordon Pask in the design is regarded as one of the

first noteworthy steps in the integration of architecture and cybernetics
(Mathews 2005). It is probably the 1980s the decade when we may consider
that digital architecture’s foundations truly began (Lynn 2013). At the

time, rampant pseudo-classical historicist postmodernism was living its
glorious moment, boldly confronting modernist principles. Probably, the
least disruptive change in the history of the discipline as it superficially
repeated a formal repertoire taken from classicism (only in a literal
ornamental sense), however building with reinforced concrete and steel.
Thus, it completely undermined the tectonic sense and its relationship with
geometry and structural types; moreover, it was certainly not innovative.
Historicism is a “mode of operating” based on repetition strategies rather
than a stylistic problem as Somol (1999, 10) has wittily noted regarding the
pretended modernity of the late works by Richard Meier: his repetitive
design strategies have undermined the modern to become historicist itself.

In 1931, Henry Russell Hitchcock and Philip Johnson were commissioned
by the MoMA to curate an exhibition on the incipient architectural
modernism which exhibited early works of the main figures (Wright,

Le Corbusier, Mies van der Rohe, Aalto, Gropius, Oud). The title of

the catalogue, The International Style, proved to be so successful that it
eventually coined the name for the emerging architecture (Hitchcock and
Johnson, 1966). Wright's organic architecture did not fit in the rigid canon
set by both curators and was, therefore, censored in the catalogue. The
canon, greatly indebted to Le Corbusier’s five points of architecture, as
admitted by Hitchcock (1951) years later, identified three principles. The
first, “architecture as volume”, actually meaning the dismembering of
architecture in skeleton and skin (consistent with Corbusean first point:
construction on pilotis, from which the rest of them basically stem).

The second, “regularity”, is in part an aesthetical feature somewhat
derived from the repetition at regular distances of the supports. This
feature displayed architecture’s order while also ensured “that strains
may be equalized” presenting characteristic gridded facades (Hitchcock
and Johnson, 1966, 56). The third was dictated as the “avoidance of
applied ornament” and was the very metaphor of constructive sincerity,
thus evidencing the tectonic logic while avoiding false impressions.
Architecture’s materiality ought to appear bluntly, as it represented the
truthfulness of the constructive system. If we were to categorize the three
principles the first would deal with tectonics, the second with aesthetics
and the third with materiality: structure, form, and matter.

In 1988 the MoMA held another exhibition titled Deconstructivist
Architecture, curated by Philip Johnson again and Mark Wigley. A relatively
heterogeneous group of architects, most of which were later to become
world famous (Eisenman, Tschumi, Libeskind, Coop. Himmelblau, Zaha
Hadid, Koolhaas and Gehry), exhibited their production at the time which,
according to the exhibition catalogue’s claims, shared “striking formal
similarities” (Johnson and Wigley, 1988), even if the exhibited works were
rather diverse and the claim too bold. Although some of them have been
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relatively critical with the digitally driven shift in architecture, others have,
in fact, pioneered it, as may be the case of Gehry, Eisenman or Zaha Hadid.

Furthermore, it is necessary to note that many other noteworthy architects
took different paths that lead to alternative interpretations and positionings
with regard to modernity. Architects such as Foster, Piano or Rogers relied
on technology while others such as Mendes da Rocha, Vilanova Artigas,
Niemeyer or Candela further exploited the expressive possibilities of
reinforced concrete to a larger scale in their architectural production. The
Smithsons, Stirling, Neutra, Saarinen, Holl, Nouvel, Siza, de la Sota, and
many others would further extend modernity with different nuances.
However, neither of them could be considered part of the historicist
postmodern trend nor did they use digital tools to consciously follow a
digital disruptive approach.

According to this time-frame, digital architecture commenced its disruptive
road map through the work of a few. From this perspective, deconstruction
in architecture (if there was ever any such a common program as Tschumi
(2012) himself has admitted) could not be part of the displaced style but the
first manifestation of the new. Genuine disruption may only be achieved if
digital architecture manages to effectively challenge modernist architecture
(the only valid and valuable established canon at the emergence of the
digital turn), something that implies looking innovatively into the future
and working on a digitally conscious design basis (Carpo 2013, 10).

In 2003 another exhibition took place curated by Frédéric Migayrou and
Zeynep Mennan titled Architectures non standard at the Centre Pompidou. It
showcased a series of architectural practices(Asymptote, dECOi Architects,
DR_D, Greg Lynn, KOL/MAC Studio, Kovac Architecture, NOX, Objectile,
Oosterhuis, R&Sie, Servo, UN Studio) that addressed the shift of paradigm
introduced by customized mass production through CAD-CAM tools
replacing the industrial and modern ideals of serial production for non-
standard modes of production (Carpo, 2005). This exhibition delved into
multiple references that included mathematics, physics, philosophy,
architecture and art alike, setting up the stage for a rich intellectual
background of the digital realm (Migayrou, 2003). It is therefore worth
analyzing the hallmarks of digital architecture with regard to structure,
form and matter to gauge the sort of disruption that it has brought.

The introduction of CAD, digital 3D modeling, visual programming
languages (VPL), and BIM, along with the concept of digital twins, has
undoubtedly improved architectural representation. However, these
advancements primarily focus on representation and do not extend beyond
it. It is the integration of a computational logic into architectural design
over the past fifteen years that has profoundly revolutionized the discipline
in the realm of digital architecture.

Traditional graphic representation’s role is not only questioned but

also completely transformed. The use of code as a means to generate
instructions, prototype forms subjected to performance criteria through
generative design approaches, genetic algorithms, and iterative methods
that mimic nature’s evolutionary model, have fostered a new mindset.
Instead of solely focusing on form-making, architects now emphasize form-
finding, or as Carpo (2017) aptly puts it, “form searching.” Architectural
geometry, now deemed advanced or intelligent, has been rethought

to explore the interplay between form, material, and computer tools,
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employing a wide array of approaches that showcase the generative
potential of digital techniques (Pottmann, 2014).

This newfound integration with the digital realm is reshaping tectonics
through material and form simulation and optimization, thereby
introducing structural considerations (Oxman and Oxman, 2014). The
emergence of digital tectonics has shifted priorities between architectural
and structural elements, giving rise to novel representation and generation
methods through strategies like “digital morphogenesis,” which

emulate the evolutionary capabilities of natural systems (Leach, 2009).
These generative processes are digitally interconnected, spanning from
conception to materialization, and seamlessly integrated into the logic of
material manufacturing. This seamless integration of processes (generation,
materialization, and manufacturing) defines the core characteristic of the
new digital design/information paradigm in architecture.

These new tools offer architects the ability to mediate with tectonics,
bridging the gap between information and matter. Form-finding
processes are guided by three principles (Oxman and Oxman, 2014):
the differentiation processes inherent in natural systems, informed
or integrated tectonics, and continuity from design to production by
incorporating material logic into the parametric approach.

The concept of open form, parametrization in designs, algorithmic
possibilities, and form-finding strategies aimed at optimization along with
the convergence of construction and manufacturing processes, represent a
significant disruptive leap in architectural practice. Through computational
logic, architects can now enhance and improve their designs with a focus
on optimization rather than form. Architectural geometry is no longer
dictated by a top-down approach but, instead, follows a bottom-up logic
based on form-finding strategies (Leach, 2009, 34).

DISRUPTIVE TECTONICS. STRUCTURAL RELEVANCE

An extraordinary competition entry for the French National Library
designed and submitted by OMA in 1989 (Figures 2a, 2c) was discarded not
without polemics as the decision was finally taken by president Mitterrand
himself (Sudjic, 2006). As for most architectural practices at the time, digital
tools were only timidly used, although they were in this case. Most of the
models made for this project were, however, physical, something which has
been a standard of OMA’s design process ever since they commenced their
practice. Although it cannot be regarded as a digitally conscious design,

it could be ventured that the subtractive strategies typical of Boolean 3D
modeling set the conceptual disruptive framing of the building’s overall
conception: “the major public spaces are defined as absences of building,
voids carved out of the information solid” (Koolhaas and Mau, 1997, 616)
(Figure 2a).

Cecil Balmond, a former Ove Arup structural engineer, collaborated in the
conception of one of the most disruptive building structures in the century:
enormous deep-beams (walls 100 meters high), spanning 70 meters within
the cube, capable of supporting gigantic perforations to host five thematic
libraries inside the information solid (Koolhaas and Mau, 1997, 673). In
fact, Balmond has significantly contributed in other OMA projects but

has also collaborated with other well-known architects such as Stirling,
Libeskind, Toyo Ito, Moneo, Siza, UNStudio, to mention a few. In the

past decades, he has been working at the intersection of architecture and
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Figures 2a. OMA'’s proposal for B.F.N.,
Paris, 1989. Sources: (OMA, 1989) Digital

Visualizations. Original conceptual 3D model.

2b. (Oscar Rubio, 2015) Axonometric view by
showing in transparency the structure and
the five thematic libraries.

Figures 3a. Le Corbusier, Domino houses
structural scheme, 1914. 3b, 3c. Toyo Ito,
Sendai Mediatheque, 1995-2001. Inception
drawing and structural scheme. Sources:

(Le Corbusier Foundation, 1914; Desigboom,
2012; Shaowen Wang, 2011, respectively).
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structural engineering. His mastery in the field of tectonics has contributed
to the development of complex geometries and the feasibility of their
construction, an initial limitation during the 90s of blobitecture and the
emerging folding architecture (Mallgrave and Goodman, 2011, 170).

Sendai Mediatheque (Figures 3b, 3c) designed by Toyo Ito is an example
of truly digital tectonic disruption. It is apparently similar in conception to
Le Corbusier’s Domino (Figure 3a) structural scheme of slabs and columns.
However, instead of regularly placing the latter in accordance with a

fixed grid, the columns here are concentrated around circular openings

in the slabs with different diameters slightly misaligned, so that the
characteristic verticality indebted to guarantee the necessary continuity in
the transmission of stresses is stepped over thanks to this new topological
relationship (Ferré and Sakamoto, 2003).

What was originated as a metaphor of seaweeds in Toyo Ito’s conceptual
design (Figure 3b) proved to be even more relevant from a structural
design point of view. This geometric disruptive approach has a significant
tectonic influence in the structural behavior of the whole building as its
resistance to horizontal stresses is greatly enhanced due to the increased
rigidity of the composed vertical supports (the light-wells made-up

with the columns irregularly skewed). This design feature proved to be
providential during the earthquake that Sendai underwent in 2011, leaving
the building relatively unscathed despite the 9.0 magnitude of the seismic
catastrophe resulting in the Fukushima’s nuclear accident.

The National Stadium designed by Herzog & de Meuron for the 2008
Olympic Games (Figures 4a, 4b) could well be considered another example
of tectonic differentiation and relevance regarding modern precedents
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Figures 4a, 4b. Herzog & de Meuron,
Beijing’s Olympic Stadium, 2003-2008,
Source: (Herzog&de Meuron, 2011).

in which the structure is typically an undifferentiated grid of pillars and
beams. The extraordinary geometrical complexity of the hyper-static
nested structure of the stadium would have been impossible to calculate
without the computerization potential of digital tools and finite elements
calculation methods, something for which computers greatly surpass
human capacity. From its inception to its construction, the stadium could
have not been conceived or built without computerizational aid.

A significant number of projects digitally developed make use of a
conspicuous relevance of structure of which exoskeletons are notably some
of the most evident. Projects such as Zaha’s Morpheus in Macao (Figure

1) is a good example of this design strategy which, in this case, is also part
of an improved design feature to counteract the climatic particularities of
the location (the recurrent typhoon exposure). The building’s exoskeleton
was designed to support the extraordinary strong winds produced

by the endemic typhoons, something which could be considered as a
contemporary digital reading of critical regionalism.

Digital tectonics defines a new relationship between structure and
materiality balancing the focus between space and structure (Oxman

and Oxman, 2014). Structure recovers the prominence it used to have in
Gothic architecture, thus contributing to the configuration of architectural
space in some of these buildings. Although there is no material equivalent
to reinforced concrete or steel which contributed to shape architectural
modernism, disruptive tectonics have also explored the use of alternative
materials such as carbon fibers as Achim Menges has been able to achieve
“at the juncture of structural design, design and digital production” (Picon,
2022, 67).

Some research projects are delving into the prospect of applying the
principles found in biological fiber systems to architecture, offering a
fresh perspective on reinforced fiber structures to which Achim Menges
refers to as “fibrous tectonics”. The various proposals for the ICD/ITKE
Research Pavilion exemplify a comprehensive approach to biomimetics
(Pawlyn, 2016, 62-5), computational design, digital simulation, and robotic
manufacturing, all aimed at creating structures of exceptional lightness
and optimal material efficiency (Figure 5). Drawing inspiration from

the morphological principles observed in arthropod exoskeletons, this
pavilion serves as a platform for exploring innovative spatial designs
through diverse textile methodologies, filtering various biomimetic design
principles to establish a new tectonic repertoire. The digital fabrication
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Figures 5a, 5b. Institute for Computational
Design (ICD) and Institute of Building
Structures and Structural Design (ITKE)

of the University of Stuttgart, ICD-ITKE
Research Pavilion 2013-14, Stuttgart. Source:
(Archdaily, 2014)

Figure 6a. Frank O. Gehry, Bilbao
Guggenheim Museum, 1992-1997, Source:
(Bilbao Guggenheim Museum, 2024). 6b.
FOA Architects. Yokohama Port Terminal,
‘Yokohama, 2000-2002 Source: (Archdaily,
2014).

process relied on robots tasked with executing the “coreless robotic
filament winding process,” enabling the construction of “construction-scale
composite structures on a simple linear framework” (Menges, 2015, 45).
These remarkably lightweight tensile structures explore geometries and
techniques that transcend traditional architectural practices, drawing from
a range of disciplines and trades.

DISRUPTIVE AESTHETICS. IRREGULARITY AND COMPLEXITY

The possibility to deal with complexity in unprecedented ways thanks to
information technologies has allowed architects to displace the modern
canon of regularity, based as it was on simplicity, to that of irregularity,
something to which Balmond has referred to as the informal. It is
characterized by three main features: “local, hybrid and juxtaposition”,
characteristics that may be considered as “active ingredients of an animate
geometry that embraces the linear and non-linear” (Balmond, 2002, 217-27).

After its construction, Gehry’s Guggenheim (Figure 6a) soon became the
icon of digital architecture (despite it is only half digital). At the time of
its completion no other building similar in size or shape had ever been
built. The irregularity characteristic to its complex surfaces made of it an
extraordinary novel design imbued by the new aesthetics of complexity
and irregularity. It could probably be regarded as the first sound attempt
to build large scale complex surfaces within the archaeology of the digital.
Although Gehry’s architecture has often been criticized for the use of
irrational forms (not without reason), he has also explored the use of
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ruled surfaces in some of his projects (Lawrence, 2011). Gehry’s firm has
enormously contributed to the expansion of digital culture in architecture
developing its own software (Gehry Technologies) to be able to deal with
a level of formal complexity that conventional software was incapable of
addressing (Iwamoto, 2009, 6). Unfortunately, probably inebriated by their
early success in Bilbao, their repetitive design imaginaries have somewhat
been disappointing.

FOA'’s Yokohama Port Terminal (Figure 6b), for instance, is another
example of this aesthetics of irregularity dealing with unparalleled
geometries within the history of the discipline which clearly differs from
modern simplicity and regularity. In this case, it is unmistakably indebted
to software commands such as ‘sweep” or ‘loft’ for the generation of
surfaces. The geometric control derived by the assistance of CAD tools has
proved to be decisive in the achievement of this kind of architecture; the
building’s own conception as a topography to walk on is disruptive too.

The increased performance of these tools together with an ever-growing
variety of tasks carried out by software applications have made sceptics
doubt regarding the real value of architecture developed with these

tools. Greg Lynn has analyzed some early digital practices by Eisenman,
Gehry, Hoberman or Yoh in the Archaeology of the Digital, in which their
pioneering is indebted to their “treating the digital not merely as a tool
but as a new creative medium that is integral to and an extension of their
design process” (Lynn, 2013, 12). The tools are just that, instruments that
help us to perform different tasks. Nevertheless, the tool is not innocent;
it has an effect in the outcome; beyond its instrumentality, it is a medium
in itself. The way to conceive architecture and the consistency of the
approach is what truly counts. Digital tools can be regarded as the bearers
of a new creative media that some architects have managed to deal with,
achieving results which would not have been possible to attain without the
computers’ assistance (Jencks, 2013).

These tools have enhanced architectural ideation in unique ways, from
the emergence of the virtual three-dimensional space (changing the
relationship of architecture and its representation) to the unlimited
possibilities derived from scripting languages applied to architectural
design. That is: the codification of geometry replacing forms by
parametrized formal structures or to what could be referred to as open
forms.

The spatial conception, for instance, is no longer static or perspectival.
This irregularity and complexity of architectural space is, undoubtedly,
one of the hallmarks of digital architecture as can be seen, for example,
in Morphosis’ design for the Cooper Union’s enlargement in New York
(Figure 7a).

Open form addresses architectural configuration of space in a totally
novel way, allowing architects to experiment with form-finding strategies
dependent on the variability of the parameters introduced in the design
in what could be referred to as digital typologies. Parametric design has
allowed to produce extraordinarily complex architectures geometrically
codified. The characteristic volume and facade work in Zaha Hadid’s
Jockey Club Innovation Tower (Figure 7b), is a good example of the
complex geometries achievable through parametric design that go beyond
the over-abused Voronoi patterns. This design shows how to conceive and
deal with complexity in uncharted paths until the advent of IT.
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Figures 7a. Morphosis, Cooper Union

new academic building (lobby), New York,
2004-2009, (Source: Carlos L. Marcos, 2010).
7b Zaha Hadid Architects, Jockey Club
Innovation Tower, Hong Kong, 2007-2014,
(Source: Zaha Hadid Architects, 2014).

true that expressionist architecture (i.e., Hans Scharoun, Frederick
Kiesler) could also be considered a realm of complexity in architecture
and a formal precedent (Mennan, 2008). Deconstructivism is certainly
more closely related to this ‘expressionist’ trend of the modern that it is
to the international style. However, the level of complexity differs from
non-standard modes of architectural production and the inner logic of
irregularity characteristic of digital architecture.

Digital tools enable the modeling of geometry and inform design
decisions based on spatial, social, cultural, and technological information.
Computational design can incorporate data abstraction to optimize the
final form, thereby altering the architect’s role in defining geometry while
digitally exploring relationships between material, structure, and form.
This genuinely computational design can incorporate data abstraction

to improve the performance of the final form, significantly altering the
architect’s role in defining geometry while digitally exploring existing
relationships between such triad.

One example of this optimized design is found in the projects of Marc
Fornes/THEVERYMANY, which blur the line between art installation

and architecture. For instance, the structure “Under Magnitude” at the
Convention Center in Orlando, Florida, continues the “Structural Stripes”
series, aiming to integrate surface, structure, and space to create a distinctly
three-dimensional and complex architectural topology (Fornes, 2016a).



ARCHITECTURAL DISRUPTION IN THE AGE OF COMPUTATION: METU JFA 2024 /1 161
A CRITICAL REVIEW ON DIGITAL ARCHITECTURE

Figure 8. Marc Fornes/THEVERYMANY,
Under Magnitude, Orange County
Convention Center, Orlando (Florida), 2016
Source: (Marc Fornes/THEVERYMANY,
2017).

This design relies on extensive curvature and Frei Otto’s bubble patterns

to achieve resistance through intense curvature, resulting in characteristic
coral-like structures of tubular curved branches obtained by very precise
laser-cutting of an ultra-thin 1 mm thick aluminum sheet (Figure 8). Here,
data serves as a constraint imposed on the geometry to maximize structural
integrity and minimize weight (Fornes, 2016a). This formal strategy

makes it possible to achieve structures of a surprising scale despite the
extraordinary lightness of the whole. As pointed out by Robert Le Ricolais,
the tectonic efficiency of built form lies in where to place the voids rather
than in where to distribute the material (Juarez, 1996).

Additionally, parametric and generative designs embody a degree of
openness, where the architect programs form rather than shaping it
directly. The open form generated from scripts defines a parameterized
typology of potential forms within a range of parameters. Visual
Programming Languages (VPL) and scripting languages facilitate the
translation of scripts into 3D models, opening new paths for algorithmic
or parametric architectural design. For example, the Loophole pedestrian
bridge proposal by R&Sie in collaboration with THEVERYMANY
demonstrates how geometry is codified in a script stepping over the
limitations of traditional architectural representation.

Patrik Schumacher has claimed that parametricism has constituted a new
global style (Schumacher, 2009). Although it is to be doubted if it may be
so, it may be admitted that parametric designs have become one of the
most conspicuous trademarks of digital architecture, and certainly, their
appearance is the result of what Carpo has coined as the second digital
turn.

DISRUPTIVE MATERIALITY. NEW MATERIALITY AND NEW
PHENOMENOLOGY

The extraordinary potential to handle complex geometries before they
could actually be built in the early 90s led to criticism. Frampton’s

work Studies in Tectonic Culture published in 1995, notwithstanding its
undisputable value, could be interpreted as an implicit criticism in relation
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Figures 9a, 9b, 9c. Thom Faulders, Airspace
Tokyo, 2007, (Source: Thom Faulders). The
fagade design is an example of irregularity
and customized mass production of singular
elements.

to this lack of constructability or sense of realism of the first digital era, as
Picon (2004, 114) has suggested. However, as predicted by the latter, much
has been achieved since within the context of digital architecture as to
continue to ignore its importance.

An emerging new materialization digitally borne through the convergence
of CAD and CAM is now stemming from a truly digitally conscious
approach. Digital architecture has found in CAM the counterpoint to

CAD, merging the virtual and the physical with the accuracy attained by
computers, thus allowing architects to vivify the master builder’s tradition
of getting involved in the physical production of architecture itself,
something which Renaissance architects neglected (Kolarevic, 2003). Digital
fabrication has established a new relation in the way we engage materiality,
counterbalancing the bold imaginaries digitally borne.

Airspace Tokyo by Thom Faulders (Figures 9a,9b,9¢) exemplifies this new
materiality that addresses complexity through sensible architectural design
with new tools. The site was previously occupied by a dense layer of
vegetation which had to be replaced by the fagade as the program had been
significantly increased. The result is a contemporary digital facade design
that evokes the pre-existing tree canopy (Iwamoto, 2009, 54).

Even traditional building materials such as brick may find opportunities
for a new understanding of ceramics. In 2006 Gramazio and Kohler,
worked with their students in a design studio called “The Programmed
Wall” at the ETH in Zurich. The idea was to work on the new possibilities
that an old construction material had to offer through a truly digitally
conscious design. Thus, the walls were defined with algorithmic design
tools and fabricated by robots. Each brick was laid according to particular
orientation in space through which complex visual patterns and curvatures
could be accomplished. This digitally conscious design illustrates what
Carpo has addressed in his work The Second Digital Turn. It implies a shift
in the digital paradigm from planar geometric information and projections
to consistently three-dimensional geometries not reducible to flat
elements, thanks to the use of digital fabrication tools. Accordingly, mass
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Figures 10a, 10b. Winery Gantenbein.
Gramazio & Kohler + Bearth & Deplazes,
2006. Revolving bricks Serai facade, Farhad
Mirzaei, Arak (Iran), 2015. Sources: (Bearth &
Deplazes 2013, Archdaily, 2015).

customization (of each brick’s position in space) is achieved and enhanced
by the control of big data (Carpo, 2015). This is one of the reasons for a
distinct differentiation from expressionist or deconstructive architecture,
and the cause for irregularity to become a hallmark of the digital.

Beyond the latticed fagade of the Swiss winery designed by Gramazio

and Kohler in collaboration with Bearth & Deplazes Architekten,

further developments on similar ideas have been recently built taking
advantage of this CAD-CAM convergence (Figure 10a). Such is the case

of the latticed fagade of the building Revolving bricks Serai by Iranian
architect Farhad Mirzaei completed in 2015 (Figure 10b). This permeable
skin is superimposed to the more conventional fagcade contributing to
define a new approach to ceramics enhancing another reading of critical
regionalism. Glazed fagades are not feasible in countries where strong
solar radiation has to be faced; this kind of parametric latticed fagades are a
revealing sign of the growing interest and concern of architects addressing
sustainability issues (Guitart, 2022). At the same time, it is a sensible way in
which to use brick walls freed from their traditional load-bearing purpose.
The revolving brick facade sincerely conveys its condition of a permeable
enclosure freed from tectonic requirements.

The possibility to customize every single element in the design through
parametric design finds in mass customized production its effective
materialization thanks to digital fabrication, thus allowing the machinic to
step over mechanical industrial mass production: laser cutters and robots
work alike independently of the irregularity of the geometries involved
allowing non-standard modes of fabrication. This provides architects
expressive means but also enables them to address levels of complexity
which may also work, for instance, to enrich the effects of transparency in
latticed fagades with varied degrees of visual permeability (Figure 11a).

New frontiers in architecture are reached through extraordinary innovative
practices based in the cross-disciplinary. The Mediated Matter Group at
the MIT led by Neri Oxman is a good example of a new way to address
materiality merging architecture and the natural sciences (Oxman, 2014).
Moreover, digitally conscious architects typically approach architecture
blurring the traditional disciplinary boundaries. In Chandler Ahrens

(2016, 314) own words it implies “the superposition of theory and practice,
displacements between representation and object, and overlapping
rigorous scientific reasoning and aesthetic desire”. The swiftness of
computation has accelerated changes in architecture at a pace that is
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Figures 11a. Architectkidd, Fagade detail.
Street Ratchada in Bangkok, 2017 Source:
(Architectkidd, 2017). 11b GreenPIX, Simone
Giostra & Partners and ARUP. Beijing, 2008.
11c. Facade night view and glazing (detail),
Source: (Giostra & Partners, 2008).

CARLOS L. MARCOS et al.

i
N
.
x
|
H
:

difficult to follow, entailing, in some cases, deep alterations of well-
established relations within the discipline.

A fruitful cross-disciplinary collaboration between Simone Giostra &
Partners, ARUP, Schucco and SunWays lead by the architectural firm
produced one of the finest examples of smart-facades, the GreenPIX facade
(Figure 11b). The curtain wall was built with polycrystalline photovoltaic
cells laminated within the glazing. These were distributed with varying
densities over the building’s phenomenological facade producing different
patterns on the fagade, thus shedding a certain appearance of irregularity.
The photovoltaic cells that trap solar energy contribute to reduce heat gain
by solar radiation because of their opacity while transforming it into energy
for the media wall. These digital media walls are also another disruptive
way in which to address materiality and enclosures. While their external
materialization —basically a glazed facade— is relatively conventional, the
image displayed on them opens a new way in which to engage temporality
in architecture and defies the appearance of glazing itself.

According to Kwinter’s (2001) metaphor of the surfer’s dynamism,

the designer is required to develop a great capacity for intuition and
innovation that may allow him to establish a deep relationship with the
ever-changing environment he dwells. It is a disruptive mental landscape,
marked by connections, intersections and flows which need a reinvention
of the concepts that define the disciplinary framework. It requires to
operate at the confluences of cross-disciplinarity so that, surfing the
disruptive wave, digitally conscious architecture may give an adequate
response to this new reality. Its value may only be critically pondered

in relation to the way in which architects are able to adapt to this deep
conceptual and instrumental dynamic transformation while surfing the
wake of history in the age of computation. Massimiliano Fuksas finished
the completion of the Cloud (EU Convention Center in Rome) where, in
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Figures 12a, 12b. Massimiliano Fuksas, ‘the
Cloud’ — EU Convention Center, Rome,
2016. Source: (Roland Halbe, 2024; Archdaily,
2024, respectively).

collaboration with Rimond Consulting (specialized in digital design and
manufacturing for the fabrication of non-conventional architectures),
managed to establish a sound dialogue between the characteristic
modernist gridded building and the informal cloud apparently floating in
the colossal atrium, only made possible through the convergence of CAD-
CAM technologies (Figures 12a, 12b).

Only now are we beginning to see the extraordinary advancements that
Al is bringing to every field. Architecture is not alien to this new computer
driven revolution. Al may easily and convincingly simulate extremely
complex imaginaries reducing it to simple words or instructions —
prompts— thanks to what is known as Generative Adversarial Networks
(GAN), which has been a turning point in architectural graphic narrative
and the creation of generated imaginaries through artificial intelligence
(Goodfellow et al., 2014). It is only now commencing to show its full
potential in the co-creation of human-Al design, where authorship, a
traditionally exclusive human role, is now being transformed (Mancini and
Menconero, 2023).

CONCLUSIONS

This study argues that digital architecture constitutes a disruptive
force, challenging modernist principles across the interrelated domains
of structure, form, and materiality. By examining innovative digitally
designed projects, it demonstrates how computation enables previously
unfeasible geometries, surpassing modernist limitations.

Addressing the first research question, the paper establishes the conditions
for architecture to be considered disruptive in the age of computation:
rapid transformation, displacement of pre-existing canons, innovative
tectonics, novel conceptual frames and architectural languages. In
investigating the second research question, the study delves into

the various ways digital architecture challenges the standards set by
modernism across the intersecting domains of structure, form, and
materiality.

Tectonically, the paper highlights how digital tools enable innovative
structural logics and complex geometries that diverge from modernist
principles. In terms of materiality, the study emphasizes the shift towards
engaging the material world through the convergence of computer-aided
design (CAD) and computer-aided manufacturing (CAM). This paradigm
shift in materiality moves beyond the mere emergence of new materials,
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focusing instead on the novel ways in which architects can engage with and
manipulate matter through digital means.

Aesthetically, the paper highlights digital architecture’s embrace of
irregularity, complexity, and plurality, which subverts modernism’s
emphasis on regularity, simplicity, and a unified aesthetic vision. The
introduced projects showcase intricate, non-repetitive geometries and
fluid, organic forms, made possible by advanced computational tools and
algorithms. Furthermore, the paper also highlights the role of parametric
design and scripting in enabling architects to create open-ended, adaptable
design systems that can generate a wide range of formal variations based
on input parameters. This approach challenges the conception of the
architect as the sole author of a fixed, predetermined design, instead
promoting an iterative design process that embraces contingency and
collaboration.

Future research can develop the framework of digital disruption and

the triad of structure, form, and materiality using perspectives from
philosophy, sociology, sustainability and technology studies. The impacts
of parametricism, generative design, and automation in architectural
theory require further examination from this lens. The Al logic of design

is only starting to show its extraordinary potential to accelerate and
enhance architectural computational design. By elucidating disruption’s
manifold dimensions, architectural discourse can navigate the potentials
and shortcomings of the digital to meaningfully inhabit our computational
world in transformation.

Architecture is required to look to its past and to valuable precedents in
order to face the future as much as it needs to fly on the wings of its time.
Accordingly, this computational architecture goes beyond the exploration
of form for its own sake, introducing design approaches that are capable
of the optimization of form in relation to structural, thermal, wind,
seismic, acoustic, and even energy efficiency instances. This smart design
approach is necessarily beyond human grasp and is shaped following a
computational logic.
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Bi.]fGi"SA"YARLI HESAPLAMA CAGIND"A Mi_MARLIKTA YIKICI
DONUSUMLER: DIJITAL MIMARLIK UZERINE ELESTIREL BIR
INCELEME

Her yaratici ¢aba gibi mimarlik da insan yaraticiliginin yonlendirdigi
degisime tabidir. Yikic1 dontiisiim (disruption), mimarinin tasarlanma ve
insa edilme bigimlerinde 6nemli yenilik¢i degisiklikler olmas: ve dnceden
var olan ilkeleri yerinden etmesidir. Yakin tarihte dijital doniistimler,
disiplini farkl: sekillerde ve derecelerde etkilemistir. Otuz yili agkin dijital
mimarlik deneyiminden sonra dijital mimarligin énem ve anlamlarini
elestiren bu makale, dijital mimarligin, modernizmin doniistiiriicii etkisine
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benzer sekilde yikici bir yenilik olup olmadigini arastirtyor. Calisma,
striiktiir, form ve malzeme agisindan 6rnek dijital projeleri analiz ederek
dijitalligi baglamsallastiriyor ve modernist ilkelerden teknik-estetik
sapmalarin izini siirerek onemli doniisiimleri ortaya seriyor. Dijital yapisal
mantiklari, dijital araglarla tiretilen bigimsel karmasiklik ve diizensizlikleri
ve bunlarin nasil modernist ortodoksiyi yerinden ettigini tartisiyor.
Makalede sunulan 6rnekler gosteriyor ki, bilgisayar destekli tasarim ve
iretim (CAD/CAM) yakinsamasi, kitlesel ve 6zellestirilmis {iretim yeni bir
materyal kiiltiiri doguruyor. Bu degisiklikler, enerji verimliligini artirmak,
karbon ayak izini azaltmak, giines korumasi veya dogal havalandirmay1
iyilestirmek gibi amaglarla yap1iy1, malzemeyi veya formu optimize

etmek icin hesaplama, parametrik ve algoritmik tasarim araglarinin
kullanimiyla gergeklestiriyor. Makalede bu gelismeler sentezlenerek, dijital
mimarhigin tektonik iligkiler, bicimsel diizensizlik ve materyal deneyler

ile modernizmi kendi sartlarinda nasil sorgulayip genislettigi ve estetik
vizyonunu nasil ¢ogullastirdigini ortaya koyuyor. Yikic dijital mimarlik
uygulamalarinin bu sekilde sistemik olarak ele alinmasi, devam eden bir
evrimi ortaya seriyor. Sonug olarak dijital tasarima ilerletmek igin Oneriler
veren bu ¢alisma, bunun sadece yeniligin pesinden kosmakla degil, insani
anlami ve yasanmis deneyimleri (lived experience) biitiinlestirmekle
olacagini savunuyor. Dijital yikiciligin etkisini tartismak, teori, teknoloji,
kiiltiir ve gevre genelinde gelecekteki arastirmalar igin yeni sorularin ve
elestirilerin ortaya ¢ikmasina da onciiliik etmektedir. Bu arastirma, yapi,
form ve materyaliteyi kapsayan bir yikici degisim katalogu olmaktan Gte
hesaplama ¢aginin getirdigi sarsintilar ve olasiliklar araciligiyla mimari
sOylemin disiplini nasil yeniden yonlendirebilecegini agiga ¢ikarmaktadir.
Dijital mimarligin yikict degisim yaratmasinin 6n sarti, mimari tasarim

ve insa i¢in yeni yontem ve yaklasimlar: kullanmanin Gtesine gecerek
tasarimsal karmasikligi esi benzeri goriilmemis dijital arag ve yontemlerle
yonetebilmektir. Gergek anlamda bilingli tasarimlar, dijital arag ve
yontemlerin yardimi olmaksizin gerceklestirilemeyecek binalar tahayytil
etmemize olanak saglamalidir. Eger dijital mimarlik elestirel bir degere
ulasacaksa disiplinin kurucu ilkelerinin goz ardi edilemeyecegi de akilda
tutulmalidir.

ARCHITECTURAL DISRUPTION IN THE AGE OF COMPUTATION:
A CRITICAL REVIEW ON DIGITAL ARCHITECTURE

Architecture, as any creative endeavor, is subject to ever-changing
progress driven by human inventiveness. Disruption is achieved within
the discipline during moments of substantial innovative changes in the
way buildings are conceived and built, displacing pre-existing canons.
The so-called digital turns have disrupted the discipline in varied ways
and to different degrees. After over three decades of digital architecture,
it is time to critically ponder their importance and significance. This
paper investigates whether digital architecture qualifies as disruptive
innovation comparable to modernity’s transformative impact. It
contextualizes digitality by analyzing exemplary digitally designed
projects across structure, form, and materiality. Tracing technical-aesthetic
divergences from modernist principles, significant transformations are
surfaced: digitally-enabled structural logics emerge, formal complexity
and irregularity generated through digital tools displace modernist
orthodoxy, and a new materiality arises from CAD/CAM convergence
or mass-customized production. These changes are consistent with the
use of computation, parametric and algorithmic design tools to optimize
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structure, matter, or form to enhance energy efficiency, reduce the

carbon footprint, solar protection, or natural ventilation, to mention a
few. Synthesizing these developments, digitality seems to question and
expand modernism on its own terms, through tectonic relevance, formal
irregularity, and material experimentation while pluralizing its unified
aesthetic vision. This mapping of disruptive digital architecture practices
reveals an ongoing evolution still unfolding. Advancing digital design
requires integrating humanistic meaning and elevating lived experience,
not just pursuing novelty. Elucidating digital disruption’s impact triggers
critiques highlighting unsettled questions for future inquiry across
theory, technology, culture, and the environment. This disruptive catalog
across structure, form and materiality unfolds future directions by which
architectural discourse can reorient the discipline through the upheavals
and possibilities in the computational age. Digital disruptive architecture
requires new ways of conceiving and fabricating buildings, benefiting
from the computational potential of digital tools to manage complexity in
unprecedented ways. Truly digitally conscious designs should allow us to
design buildings that could not have been so without their assistance while
benefiting from their potential to simulate the designed building’s behavior
and, accordingly, improve the design itself based on requirements. Yet, if
digital architecture is to achieve critical value, we ought to bear in mind
that the founding principles of the discipline cannot be neglected.
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DISCUSSING THE PRODUCTION OF TOURIST
SPACES AS THE TOOL OF CAPITALIST PRODUCTION
RELATIONS: THE CASE OF KYRENIA (1)

Meray TALUG*, Seving KURT**

INTRODUCTION

Architectural space is a social product that reflects societies” cultural,
political, ideological, and economic realities. Understanding space
production and its dynamics requires the exploration of different aspects
of society. On this basis, space is a material product that affects social
relations, while simultaneously being a consequence of them (Gottdiener,
1993). Henri Lefebvre (1991) presents the dialectical connection between
society and space via a socio-spatial theory conceptualised as a spatial
triad: spatial practice, representation of space and space representation.
Spatial practices reflecting daily life, is the perceived space. The space

of representation refers to the social relations in the city, known as lived
space. The representation of space or conceived space, is defined as the
space of power, knowledge, and ideological aspects. Conceived space is a
fundamental component of capitalist societies, since its production process,
which maintains distinctive signs, codes, and oppositions, depends on the
advantages of the capitalist system (Avar, 2009). By examining conceived
space, this study attempts to understand contemporary space production
influenced by capitalist economic systems and profit-oriented actors such
as entrepreneurs and governments.

Spaces are the “ineliminable elements” of the capitalist economic system
(Castree, 2007). There is a consensus that capitalism survives by occupying
and producing spaces, treating them as commodities within capitalist
production relations. During the production of built environments,

spaces reflect capitalist social relations, including residential, leisure, and
commercial spaces, while simultaneously reproducing these social relations
daily (Saunders, 1989), in a way that supports capitalist structures. One

of the main components in the sustenance of capitalism is its ability to
reconstruct socio-spatial relations (Lefebvre, 1976). The built environment
is organised and produced to meet the needs of economic capital, by
creating the necessary conditions that support capital accumulation and
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profit (Harvey, 2001). Thus, space production is positioned significantly in
the plans for modern societies developed by policymakers and investors
due to its positive economic effects.

Modes of production and production relations undoubtedly key factors in
the formation of spaces in a capitalist society. Space itself is the knowledge
or action of the existing mode of production, and is organised to support
surplus production as part of the modern capitalist production system
(Lefebvre, 2009). Each mode of production produces and reproduces
convenient spaces that align with the demand of economic capital (Harvey,
2001). The modern-day built environment therefore physically reflects the
needs of capitalist production relations (Zieleniec, 2007). Compendiously,
capitalism requires unique spatial strategies and production modes to
sustain itself.

The modes of production and the production of space are continuously
reorganised through novel approaches, especially during cyclic crises of
capitalism. Following the global economic crisis from the late 1960s to the
mid-1970s, a significant shift occurred in urban and architectural spaces as
the economy transitioned from manufacturing to service industry. During
this period, the service industry gained particular importance for local

and central governments as they integrated into the process of economic
capital circulation. This transition in production modes created new types
of production, and employment opportunities, providing a renewed sense
of hope for cities long-affected by deindustrialisation (Sassen, 1991) and for
societies that had not previously progressed in the manufacturing industry.
During this period, cities, as “geographic nodes” of capitalism, gained
significant importance in the capital accumulation process by introducing
new spatial practices via emerging service industries (Kratke, 2014).

Meanwhile, the tourism industry, a niche sector created by capitalism to
organise and commoditise leisure time, has developed in cities and become
integral to national economic strategies within the capital accumulation
process. Accordingly, the tourism industry significantly impacts the built
environment by providing tourist spaces that offer desired leisure services
and by utilizing natural or historical resources.

In particular, Small Island states with limited resources and weak
manufacturing industries often rely on tourism as the key to their economic
development plans (Bishop, 2010). The Mediterranean Region, with its
favourable climate and natural and historical wealth, has become a popular
leisure destination for advanced-industrialised European countries that
have experienced long working hours since the mid-20™ century (Lefebvre,
2009). Therefore, the capitalist organization and production of space in
Mediterranean Islands like Cyprus is inevitable.

The main focus of this research is Kyrenia, a popular tourist destination in
Cyprus located in the Mediterranean Basin, attracting visitors from various
countries. Since the beginning of the 2000s, the city has experienced intense
and problematic socio-spatial development driven by capitalist investors in
the tourism, higher education, and construction sectors. This development
has led to increased urban density, driven by the rise in tourist attractions
and ancillary service spaces.

This study aims to examine how capitalist production relations shape social
and architectural space and how capitalism incorporates architectural
spaces into the capital accumulation process through the tourism industry.
As seen in Figure 1, the study focuses on three interconnected domains
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related to capital accumulation: the tourism industry, architectural space,
and the case of Kyrenia. The tourism industry, from a capital accumulation
perspective, manifests attributes such as service production, commodity
consumption, and the commodification of nature as well as the production,
re-production, and destruction of space, place, and nature. Simultaneously,
the production and utilisation of the architectural space exemplifying both
investment property and service value, plays a strategically significant role
in the cyclic process of capital accumulation. It entails capital investment
and facilitates the production of services and goods to generate surplus
value. This process contributes to capital expansion and market growth,
incentivising competition and innovation, thereby generating surplus value
and facilitating the prospect of re-investment. From a Marxist perspective,
the study highlights Lefebvre four functions of architectural space:

Means of Production, Object of Consumption, Political Instrument, and
Intervention of Class Struggle (Lefebvre, 2009, 188). Using these functions,
the study systematically examines Kyrenia’s historical and cultural
significance, capital flow, and the extraction of surplus value,, focusing on
five-star hotel and casino complexes.

Figure 1. The scope and the essential
research components
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In this sense, this research adopts an empirical field study approach, and
opens a discussion specifically through thirteen five-star hotels & casino
complexes selected in Kyrenia. These architectural developments serve as
essential cases for an in-depth analysis, offering insights into the intricate
relationships between capitalism, architectural space, and the tourism
industry. The study employs a combination of qualitative and quantitative
techniques for data collection, presentation and analysis.

POLITICAL ECONOMY OF TOURIST SPACES

The tourism industry became noticeable during the mid-twentieth century,
as a “growing feature of European cities” (Shoval, 2018), coinciding

with widespread factory-based production and long working hours. It
emerged as a service industry when capitalism sought new production
and consumption forms to overcome the economic crisis and market
stagnation in the 1970s. During this period, leisure-focused industries and
the construction sector became the pillars of capitalism, displacing the
manufacturing industry (Saunders, 1989).

Hence, tourism is a globally integrated fundamental constituent of
advanced capitalist economies, acting as a typical feature of consumer
culture that commodifies leisure and vacations (Britton, 1989; Featherstone,
1990; Santos, 2019). As such, it occupies a significant position within

the capitalist economic system, as “an important vehicle of capitalist
accumulation”, encompassing the production of many tangible and
intangible forms of commodities (Britton, 1991). Tourists are offered a wide
range of services and an array of souvenirs, emphasising the industry’s role
in commodity production and distribution.

Despite being primarily based on service production, the economic
importance of tourism goes beyond the production of commodities and
services. It has a significant role in the economic development process of
countries, as it triggers the development of various sub-sectors, such as the
construction sector, ancillary services, sales, and transportation (Camilleri,
2018). Tourism is encouraged by governments due to its potential to
accelerate and spread economic development and create employment
opportunities (Vehbi, 2012). Thus, the tourism industry is dominated

by various actors, including local and central governments and private
enterprises, all seeking to integrate themselves into local and global capital
flows. This makes tourism an indispensable component of the political
economy of cities.

On the other hand, as a consequence of the flexible production and service
industry, tourism requires specific spaces to manifest itself. Accordingly,
tourism should simultaneously be viewed as creating its own “spatial
ecosystem” (Santos, 2019),where tourist spaces reflect capitalist relations
by commodifying leisure time alongside working hours (Saunders, 1989).
By organising certain spaces, the capitalist economy effectively extends

its influence over private life and leisure activities (Elden, 2007). This
intervention has created two distinct division between work and leisure
time, establishing a “spatiotemporal duality” between industrial cities and
tourist destinations, separating leisure and working hours (Santos, 2019).

Tourist spaces become a part of the capitalist economic system, both as a
factory of service production, and a consumed commodity. The capitalist
society produced the notion of industrial space or industrial city; however,
with the development of the tourism sector, new spatial approaches
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emerged from the simultaneous exploitation of leisure time and natural
spaces. In clearer terms, capitalism transforms natural spaces into
commodities through tourism, integrating them into the exchange system.
It continues by re-organising spaces through the burgeoning industries of
leisure and culture (Lefebvre, 2009). Firstly, mountains, seas, and forests
become new merchandise for global capital, accelerating, expanding, and
intensifying surplus value extraction. Secondly, spatial production and
organisation, particularly in cities, occur to accommodate tourist activities.

The integration of tourist spaces into the production chain makes them
crucial for economic development strategies by governments and
entrepreneurs. Thus, the production of tourist spaces is dominated by
economic capital and decision-makers aiming to maximize profit. Here,
the tourism industry plays a vital role, particularly in the economic
development programs of non-industrialised geographies (Bianchi,
2011). Due to limited resources, government policies, and the growing
leisure industry, tourism continues to gain prominence for small island
economies (Hampton and Christensen, 2007; Seetanah, 2011). The sector
has the potential to become the backbone of these economies, providing
foreign exchange, tax revenues, and creating income and employment
opportunities (Pratt, 2015).

Even though Small-Island Developing States prioritise tourism in their
economic development strategies, Bishop (2010) emphasises both the
rewards and significant challenges. Particularly, economic gain often come
at the expense of built and natural environments, as well as socio-spatial
structures. In addition, governments may adjust rules and laws to attract
tourism investments and related sub-sectors. Santos (2019, 32) pointed

out that tourism is a part of urban development strategies that impact the
“rules surrounding accommodation and commercial activities” and “public
urban facilities”. The industry also drives property and land speculation,
causing a rapid increase in land prices around tourist areas and affecting
the construction sector and general urbanisation (Lefebvre, 1991).

Consequently, the tourism industry is crucial for developing societies and

small islands like Northern Cyprus, which faces economic challenges and

limited global recognition. This study will focus on Kyrenia, a coastal city
in Northern Cyprus, discussion the capitalist production relations and the
role of tourist spaces from a political economy perspective.

METHOD OF THE STUDY

This empirical study approaches tourist spaces from the frame of

spatial political economy, linking capitalist production relations with
space production. The political economy of space focuses on the spatial
distribution of economic activities and the spatial strategies of capital. It
serves as a “meta-language” of “meta-narrative” (Cuthbert, 2006), entailing
production relations, modes of production, and the relations among actors
during commodity production. Likewise, it explores how spaces shape the
nature of politics, economics, and society within the capital accumulation
processes (Hassan, 1999).

This study aims to create a meta-narrative by examining the production
of tourist spaces through Lefebvre’s functional categorisation of capitalist
space in the capital accumulation process. According to Lefebvre (2009,
188), space in capitalism functions as a means of production, an object of
consumption, a political instrument, and an intervention in class struggle.
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How capitalist
production relations
shape social and
architectural space

How capitalism includes
architectural space in
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THEORETICAL FRAMEWORK: MARXIST POLITICAL ECONOMY

Figure 2. Research design and methodology

2. This group includes the president and
former president of the Chamber of Turkish
Cypriot Architects, four architects who own
design firms where projects are implemente
in Kyrenia, one urban planner, two
academics, two local government officials,
two ministry officials, and two high-level
bureaucrats with strong knowledge of
legislation.

The principles for semi-structured interviews

were determined and a framework was
created for researchers to examine the
structure in detail and observe the users.
It was planned to control and manage the
data in the process and ensure operational
continuity, and checklists were made.
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From this point of view, this research integrates these functions into its
design and methodology, using Lefebvre’s approach as a core idea.

As previously noted, the main research question, outlined in Figure 2,
guides this exploration. The tourism industry in Kyrenia, known for

its vibrant characteristics, provides an ideal apposite context to study
the interrelationship between capitalism and architectural space. The
theoretical framework is based on Marxist economic policy, providing

a broad understanding of the socio-economic structures shaping the
interaction between capitalism and architectural space. After defining
the research question, scope and theory framework, the study focuses on
Lefebvre’s functional classification of spaces in capitalism. This conceptual
framework, based on Marxist thought, offers a structured approach to
examining the various functions of architectural space.

To conduct a systematic exploration, this research adopts a field study
approach, concentrating specifically on thirteen five-star hotel and casino
complexes in Kyrenia built between 2000 and 2019. This period marks

the beginning of large-scale touristic activities in the city, extending up to
the onset of the Covid-19 pandemic, which globally decelerated tourist
activities. An in-depth analysis examines the physical, economic, and
social structure of these developments, considering their facilities and
their role in surplus value extraction in the capital accumulation process.
To ensure precise data collection, the research instruments were carefully
refined. This includes selecting essential cases, identifying relevant
experts, creating interview guides, establishing observation protocols, and
developing data management protocols and checklists. Accordingly, Table
1 lists the selected cases and provides an overview of the content analysis
of official documents. A group of 15 experts was selected for the interviews

).
Subsequently, various data collection tools are employed to empirically

capture the interaction between architectural space and capitalist
accumulation. Direct observations, semi-structured qualitative interviews

d
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3. A qualitative exploration approach

is elucidated by identifying a group of
experts and professionals competent in their
respective fields for interviews. During the
interviews, their opinions were sought to
investigate the presence of tourist spaces

in relation to capitalist production, their
impacts on the economy, and to clarify

how they operate in terms of conflicts

and intermediations within the realms of
production, consumption, and capitalism.
To explore this, interview transcripts

were created, and coding was performed

to identify the level of functional quality

of space within the context of capitalism.
This determination was achieved through
the interrater reliability process using a
Likert scale, focusing on the four functions
of space that form the foundation of the
research. The resulting levels were marked
as seen in Table 2. The inter-rater reliability
process was implemented to ascertain the
consistency and dependability of the coding
results across different researchers, thereby
augmenting the overall validity of the study.
The achieved percentage, surpassing 85 for
matching, signifies a high level of agreement
among the researchers involved in the coding
process. Averages for each parameter group
for the identified functions are presented in
the table.

4. Mainly based on written primary sources
that consist of books, articles, and texts,
about the tourism industry in Kyrenia, data
from the Ministry of Tourism, Culture,
Youth, and Environment, and State Planning
Organisation.

5. Net tourism income increased from $302.2
million to $954.4 million, and the ratio of
net tourism income to the trade balance rose
from 23.2% to 63% between 2006 and 2019.
This data highlights the substantial growth
in the tourism industry’s contribution to the
national economy (gross national product),
which reached 22.2% in 2019. (Statistical
Yearbook of Tourism, 2021, p.64).

6. North Cyprus has 165 tourist facilities

-five-star hotel-casinos, apart-hotels and
boutique hotels-, and 79 of them are located
in Kyrenia (Statistical Yearbook of Tourism,
2024).

Figure 3. Distribution of total bed capacities
of tourism facilities in Northern Cyprus by
districts, 2024.

(3) with sectoral experts, and a thorough review of literature and official
documentation (4) contribute to obtaining a comprehensive dataset in this
research. A combination of qualitative and quantitative methodologies

is employed throughout the data collection, analysis and presentation
stages. The analytical backbone of this study includes qualitative coding
for interviews and content analysis of government reports, coupled with
thematic and descriptive analysis techniques for observations assessment
of the physical environment and social and cultural conditions. Statistical
summaries and numerical data are presented as needed (Figure 3 and
Figure 7). Findings are presented using both descriptive and tabular
methodologies and are discussed and interpreted in relation to the
research question in the conclusion section. Consequently, this assessment
suggests a methodological approach for future studies on architectural
spaces within the framework of Lefebvre’s functional categorization of
spaces in capitalism.

DISCUSSING TOURIST SPACES AS THE TOOL OF CAPITALIST
PRODUCTIONRELATIONS IN KYRENIA

The tourism industry plays a substantial role in the economic growth

of Mediterranean Island of Cyprus, particularly in northern region.

The geographic and social division caused by the 1974 War ushered in
numerous challenges for the country, including lack of international
recognition and economic embargoes. Accordingly, the tourism industry
has emerged as a cornerstone of economic development for Northern
Cyprus economic development after 1980, helping sustain an economy
(Katircioglu et.al, 2010) otherwise hindered by political isolation (Ismet and
Abuhjeeleh, 2016). During this time, Northern Cyprus economy witnessed
a shifted from a production-based economy to a service-based economy,
encompassing sectors such as tourism, higher education, and banking.
Among these service industries, tourism holds a significant share in the
country’s National Gross Domestic Product (5).

Northern Cyprus’s has been shaped by capitalist spatial organization and
production relations over a long time. Particularly, luxury hotel-casinos
and resorts serve as one of the main contributors to economic growth, since
the spatial reorganisation of the country is driven by capitalist regime and
production relations (Ozdemir, 2020). Kyrenia, known as the tourist capital
of north Cyprus, exemplifies these capitalist production relations where
spatial production relies on economic profit and the interests of capitalist
actors. The city host a significant share of tourist facilities in Northern
Cyprus (6), accounting for a substantial 55% (Figure 3). Following closely is
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7. “The Sea View lacked not only the latest
tourist facilities such as en-suite bathrooms,
trained staff, and refrigerators but also
running water. The hotel’s staff carried water
upstairs to the rooms in barrels and cans,
wine and beer were cooled in an outside
well, and meat was roasted in the kleftiko
oven. With the help of a British entrepreneur,
Catsellis upgraded his establishment, and the
Sea View, Provided with the latest facilities,
was reopened in 1926” (Wiblinger, 127-128).

Figure 4. (a) The Sea View Hotel, postcard.
(Ebay web site) (b) A Postcard of the Seaview
and Dome Hotel by Daphne Mawby, 1934.
(British Forces in Palestine web site)

MERAY TALUG, SEVINC KURT

the Iskele District, which has recently attracted the attention of both local
and foreign investors, boasting a commendable rate of 27%.

Today, Northern Cyprus boasts of 24 five-star hotels with a total bed
capacity of 16,886. Kyrenia has the dominant share, with 15 hotels offering
9,176 beds, accounting for 54% of the total capacity (SYT, 2024). These
statistics underscore the pivotal role that Kyrenia plays in the country’s
tourism industry.

Development of Tourism Industry in Kyrenia

Kyrenia has become a popular tourist destination due to its location,
unique natural beauty, pleasant climate, and remarkable historical wealth,
dating back to its time as a British Colony. The arrival of the British
Empire in 1871, as one of the early capitalist nations, marked the island’s
introduction to capitalism.

The spatial interventions of the Empire started by analysing the harbours,
considered gateways to capitalism. In 1886, the Empire sent a company
named Coodes Co. of London to evaluate the harbours (Yetkili, 2013).
Larnaca and Limassol Harbours were classified as offshore harbours, while
Famagusta’s was emphasised for significant transformation activities.
However, due to its geographical characteristics and location, Kyrenia’s
harbour was deemed unsuitable for large-scale transportation and
designated primarily for fishing. This decision may have pave the way for
Kyrenia to develop into a humble tourist city.

In 1914, the island officially became a British Crown Colony, triggering

an intensive influx of visitors and marking the advent of conventional
tourism in Kyrenia (Wiblinger, 2016). This period which can be interpreted
as. This period saw the emergence of capitalist activities occurred
alongside tourism, such as taxi services, souvenir shops, and an increase
in accommodation facilities. Due to the intensive tourist flow, numerous
residences were converted into pensions and boarding houses to meet
growing demands. The first hotel ‘Akteon” was built by the sea, follows by
“Coeur the Lion Hotel” to accommodation tourists’ needs (Kastelli, 2023).
In 1922, the first modern European-style hotel, the Sea View, was built
without major hotel services (7) by a Greek Cypriot Costas Catsellis, who
had previously worked in the hotel industry in New York and New Jersey.

Following the success of Sea View Hotel, Catsellis opened the Dome Hotel
in 1932, designed by architect William Douglas Carde. It became one

of the most renowned hotels of the British Empire at the time rivalling
international establishments like Raffles, The Crescent, Shepherds, and The
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Figure 5. Dome Hotel and its surroundings
in 1950 and 2020. (Reno Wideson, Cyprus
Drone)

8. Nowadays, British visitors are still among
the top foreign tourist flows, ranking fourth
after Turkish, Iranian, and German citizens
(SYT, 2022). Indeed, the city’s coastal location
and unique features have made it a popular
tourist place.

9. “.... Other than the many traditional
cultural and religious fairs and festivals
annually celebrated, flower shows, yachting
races, concerts and theatre performances
were organised.” (Katselli, 2023).

Phoenicia (Wiblinger, 2016, 128). Today, the Dome Hotel remains one of the
city’s most significant buildings, retaining its symbolic meaning.

Kyrenia became a favourite tourist destination for British citizens during
that time. After World War II, the increasing number of hotels made the
city an ideal holiday spots for both local and foreigners, attracting many
British citizens to settle there permanently (8). In the early 1970s, there
was a significant increase in hotels and tourists, driven by the construction
of a new road connecting Kyrenia to Nicosia from the eastern side.
Simultaneously, this period also saw a notable expansion of cultural and
traditional activities in the city (Katselli, 2023) (9).

After the 1974 War and subsequent social division, tourism development
in Northern Cyprus slowed due to political isolation, transportation
problems, and economic embargoes. Although a few new hotels were built,
many of the hotels from the early 1970s have remained untouched. In the
1990s, there was an effort to market Kyrenia as a conference tourism centre,
leveraging the increase in the number of universities and their prospects.
However, this attempt could not achieve the expected success (Warner,
1999). Even so, many hotels still offer facilities for meetings, conferences,
and various events.

From the 2000s onwards, Kyrenia underwent a remarkable physical and
social transformation alongside the growth of service production and
tourist complexes. Ozdemir (2020) attributed this development to Annan
Plan, which opens up opportunities for growth in the construction sector,
resulting in the built environment besides tourist facilities. In this sense,
Kyrenia experienced spatial progress aimed at attracting tourists and, local
and foreign investments. This include the development of hotels, hotel-
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Figure 6. Distribution of five-star hotel-
casinos in Kyrenia between the periods of
2000-2019.

10. See Table 2, Section A

11. Including five-star hotel-casino, 4%, 3%,
2*, 1%, special class hotels, boutique hotels,
holiday villages and bungalows, holiday
homes and tourist guesthouses.

12. The spatial information presented in

the table was collected from the pertinent
architects and business owners. In cases that
we could not contact architects or authorised
officials, we reflected partial information
taken from the official website of hotels.

o N
Nicosia S
8 Grand Pasha Hotel Casino & Spa
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9 Vuni Palace Hotel Spa & Convention

10 Chamada Prestige Hotel Spa & Casino

11 Cratos Premium Hotel Casino, Port & Spa w
12 Acapulco Resort Convention, Spa & Casino v wﬂ

13 Elexus Hotel Resort Spa & Casino

casinos, holiday villages, holiday homes, and other auxiliary service spaces
such as cafes and restaurants.

The remainder of this study will focus on tourist accommodation spaces,
particularly hotel-casinos (Figure 6), and using Lefebvre’s functional
classification of tourist space to examine capital accumulation processes
and surplus creation through qualitative and quantitative research
techniques.

Tourist Spaces as a Means of Production in Kyrenia

Urban and architectural spaces are considered components of economic
capital, serving as means of production (Lefebvre, 2009). The importance
of a produced commodity lies in the contribution of the surplus value
generated through the exploitation of labour in production and the income
from marketing the product. Considering the tourist spaces, the services
and other parameters (10) offered under the umbrella of establishments
function both as marketed commodities and surplus value generators.

Kyrenia is a spatial agglomeration of various service spaces, influenced
by the tourism industry. Hotel complexes, cafes, and the real estate
market, driven by residential tourism, cater to both foreign and local
visitors, shaping the coastal city’s physical organisation. The tourism
sector considerably contributes to employment and capital flow through
the production and consumption of various services. Regarding
accommodation facilities, Kyrenia boasts 79 tourist establishments (11),
including 13 five-star hotel-casinos, built between 2000 and 2019, as listed
in Table 1 (12). These spaces not only provide employment but also drive
economic activities and capital flow.

Hotels produce services marketed as intangible commodities, such as
accommodation and dining. Each bedroom or restaurant in a hotel serves
as a production area, enabling the production of these services, thus,
directly impacting the quantity of marketed commodities and economic
profit. Interviewees noted that this potential for increased economic income
might occasionally lead investors to prioritise quantity over quality to
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: . Total Total Additional Services Employement
Name of the tourism District | Opening | Typeof Bed | Compus | Building Capacity Architect Picture
facility Date Capital | Capacity SouT
Area Area Casino ‘Convention Wellne: Hotel Casino
Ziya Necati Ozkan
2,068 +
) 632 3es0m2| 29" |1 soom | 388 | se4
o | MeritCrystal Cove | ok | 2000 | Turkish 40,000 m2 | 39,000 m2 circulation) N
Hotel & Casino
Mustafa Dinger
(additional building)
349
93% | 580% | 3.84% |40.7% [59.3%
rooms
236 627m2 | 130m2 | 250m2 | 192 | 333
5 |The Arkn Colony Hotel| ;o 2003 Local 4133m2 | 7,944 m2 Ziya Necati Ozkan
Hotel&Casino
94 rooms 79% | 16% | 3% |36.6%|63.4%
}
2,597 * [14000m2| 4.700m2 | 823 | 251
Acapulco Resort . > 120,000 i N -
3 * s
Comention Spa | Catalkéy | 2005 Local I Harun Kagansoy
850 * * = |76.6% | 23.4%
rooms
580 a3s0m2| 128 |2000m2| 342 | 472
o | MeritParkHotel & |y | 2006 | Turkish 50,000 m2 | 33,200 m2 *
Casino
286 129% | 42% | %69 | 42% | 58%
rooms
3,500 m2
) 342 1200m2 | 650m2 | 373 | 349
5 Ch"’“ad"; ‘Se::ge Hotell oy | 2007 Local 42,680 m2 | 26,850 m2 | 1100 m2 Osman Sarper
187
1303% | 44% | 24% |517%|48.3%
rooms
352 * | 32s6m2 | soom2 | 6 | 256
6| vuniPalace Hotel | Gime 2007 Local 25,702m2 | 18,851m2 Pinar Goymen
176 | 1720% | 2,60% | 23% |97.7%
rooms
The Savoy Ottoman 256 Lsoom2| * s | s34
7 O Gime 2008 | Turkish 18,000 m2 | 10,000 m2 Nazif Cataloglu
17 15% 21.7% | 78.3%
rooms
! ) 820 4000m2| 1.510m2 | * 302 | 282
Cratos Premium Hotel Turkish + 200,000 - :
8 3 - * Mustafa Bladan!
Casino Port Spa Catalkdy 2010 Local 2 ustafa Bladanl:
410 ‘chotterstock tom | S0SEELAL0
rooms
Grand Pasha Hotel & 256 * | 253m | 1000m2| 173 | 244
9 Casino Spa Gime 2013 Local 6.691m2 | 10,518m2 Pinar Goymen
128
rooms
13,380
m2
7220 m2
508 | 38 500 m2 + + [3500m2| 597 | 1104
10| Merit Royal Hotel | Alsancak | 2014 | Turkish 0,000 o | §7:092m2 cireulation Mustafa Dinger
’ 2300m2
(2022)
125
218% | 85% | 57% [33.3%66.7%
rooms

Table 1. Five-star hotel-casino complexes in
Kyrenia opened between the years 2000-2019.
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13. Gambling is a “coercive commodity,” in

that its consumption is reorganised by
consumers in a way that goes against their
interests, even though they are aware of the
potential negative consequences. (Young and
Markham, 2017).
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maximise profits. Accordingly, expanding hotel campuses to maximise bed
capacity or floor number can sometimes result in problematic consequences
for the fragile urban fabric of this small-scale coastal city.

On the other hand, core services such as accommodation insufficient for
generating significant income for investors and competing in the global
tourism market. Functioning as means of production, these facilities attract
consumers by offering a multitude of additional services, as outlined in
Table 1. Within these conceived spaces, tourists can purchase luxury add-
ons services as, augmenting their experiences. The variety and the number
of services offered can be positively associated with consumers’ satisfaction
and the preference rate of the facility. Having spaces such as spa, casino,
convention facilities, and diverse restaurants increase the profit capacity
of establishments by catering to both visitors and locals. Most of the hotels
highlight their spa, wellness, convention and casino services in names and
advertisements to attract visitors seeking a comprehensive and luxurious
experience. These services also boost the tourist preference rate in a
competitive market.

Additional services create profit opportunities, especially during off-
seasons, however, they also affect the spatial organisation of campuses
and the urban context since each mode of production requires its own
spatial counterpart to function, engendering physical growth of tourist
campuses. These spatial diversity, catalysed by product diversity, affects
affect architectural decisions from design concept to the building size. In
the examined examples, the total area allotted to additional services ranges
from 12.6% to 35.7% of the overall total building area.

Spa facilities generally include a many sub-spaces that have distinct spatial
requirements. The richness of services offered corresponds to the diversity
and specialisation of space, such as Turkish baths, saunas, therapy/massage
rooms, and personal care rooms. These areas are specifically designed and
crucial in architectural decisions, serving both as service production sites
and surplus value generators due to the necessity for specialised personnel.
In the examined hotels, spa facilities occupy between 4% and 20% of the
total building area.

Convention facilities are another important service that has potential to
generate economic income is. Considering the rise in education industry
in Northern Cyprus, convention spaces are ready to serve educational
activities such as congress and academic meetings. These flexibly designed
spaces can also offer a wide range of services such as cocktails, exhibitions,
company dinners, and wedding, generating income for the hotels across
different seasons. Within this wide range of service opportunities,
convention spaces are typically designed as multifunctional areas that

can be combined or separated according to organisation and activities.
This flexibility, observed in the selected hotels, support the production of
various services. Both spa and convention spaces serve hotel visitors and
temporary users who purchase services without staying in the hotels.

Nevertheless, in geographies such as Northern Cyprus, which are not
economically developed and independent due to political embargoes,
capturing a share of global capital may not be possible solely through
luxury and variety of services offered. In such cases, to participate in
global capital accumulation and attract capital flow from the global market
may require some special niche sectors like gambling (13) which is an
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Figure 7. Distribution of five-star hotel casino
employment capacity in Kyrenia. Data has
been taken from the Kyrenia Tax Office.

indispensable element of economic development strategies for both the
state and entrepreneurs.

In addition to the profits gained through labour exploitation, gambling
effectively generate surplus value through various tactics such as diverging
sale price from value, taking advantage of a monopoly, and encouraging
consumption by exploiting self-control issues (Young and Markham, 2017).
Its high profit potential makes gambling a key service in tourist facilities in
Kyrenia. Consequently, the development of spaces catering to gambling is
a highly expected outcome within the capitalist system.

In the five-star hotels examined, as the surplus production areas, a total

of 10,521 people are employed; 4,979 (47.3%) in hotel services and 5,442
(51.8%) in casinos (Figure 7). These figures indicate the importance of
casinos as a commodity, that is, service producers and surplus generators.

The importance of gambling as a major profit generator is evident in

the total square metres allocated to casino spaces. Casinos can occupy

up to 22.5% total tourist facility. In the hotels examined, casino areas

are generally located in the basement, having different gambling areas
including VIP lounges for special plays that generate higher income.
While these areas are housed within hotels, some casinos are operated
independently from hotel management. This division provides extra profit
for hotel owners.

In addition to benefiting private investments, gambling generates
significant income for the state, acting as a state-led means of production.
Gambling licences and permits are an important source of profit for local
and central governments. For instance, each tourist complex is required

to pay a non-refundable fee of 550,000 euros for to obtain gambling
permission, renewable every three years. In addition, each casino pay 10%
of its gross earnings from gambling activities monthly (Ekici and Caner,
2018).

Moreover, state intervention through legislations have redirected the
production focus of tourist spaces, establishing conditions necessary for
obtaining gambling permits. For example, a law enacted in 2009 mandate
that hotels must meet certain criteria to qualify for a gambling permit.
According to the law (Item 7), only 5-star tourist establishments or first-
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class holiday villages with a minimum capacity of 500 beds are eligible for
these permits. This regulation incentivises investors seeking to capitalise
on gambling services to invest in large-scale tourist complexes instead of
small-scale developments more suitable to the modest scale of this coastal
city.

The rapid increase in the number of hotel-casino facilities in Kyrenia since
the early 2000s can be interpreted as the result of socio-economic factors
driving growth in region’s the tourism industry. Although gambling has
become a remarkable contributor to the national economy, its impact on
the physical environment warrants careful consideration. For example,
the substantial economic return from casino services makes the produced
service more important than the tourist space where it is housed. Besim et
al. (2010, 118) drew attention to this issue, noting that “the significance of
the casinos is proven by local signboards and newspaper advertisements
which display a stronger emphasis on casinos than on the related hotels.”

Intrinsically, tourist spaces in Kyrenia reflect the characteristics of
capitalist spaces, primarily serving as venues of leisure activities and
gambling services. This profit-oriented approach has engendered
expansion of widespread and large-scale hotel complexes, allowing

the production of more commodities, independent from the city’s scale
and context. This attempt generally approaches tourist space merely as
containers, potentially neglecting the need for healthy physical and visual
communication with local values, thereby risking destruction to natural,
cultural and memorial assets.

Official records and numerical data serve as indicators of the impact

of tourist spaces in Kyrenia, functioning akin to smokeless factories

that profit from service delivery. In addition to the data gathered from
observations, literature and content analysis of official documents, expert
assessments are detailed in Table 2, Section A.

The establishment of 5-star hotels and casinos in Kyrenia significantly
impacts diverse economic activities at a national level, creating
employment opportunities and occasionally resulting in an overextended
workforce during peak periods due to abundance of services. Furthermore,
tourist spaces function as a means of production, producing core services
like accommodation and restaurants, additional services like spa facilities,
convention centres, and casinos, and auxiliary services including
transportation, marketing, promotion, and retail.

Additionally, interviewees offered valuable insights into the economic
significance of tourism properties as essential infrastructure that not only
provides services but also bolsters the tourism sector. Their perspectives
clarify the substantial contribution of these establishments to the broader
tourism industry, supported mainly by government initiatives and
preferred by capitalist entrepreneurs.

Thus, in addition to the descriptive analysis, it was generally observed that
the function of capitalist space as a means of production was prominently
emphasised in the evaluations of the fifteen interviewees across the seven
parameters underlined in the interviews and outlined in Table 2, Section
A.

Tourist Spaces as an Object of Consumption in Kyrenia

The basis of capitalist space production and organisation is to support
and increase capital accumulation through production and consumption
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* Bedroom units, restaurants

** Spa facilities, convention facilities (conference, meetings,

*** Transportation centers, tourist information centers, marketing and promotion areas, events and festivals

*#**Spending time, money and energy to receive satisfaction from experiences of all kind of touristic facilities as customers: Entertainment and casino facilities, leisure
and recreation, culinary experiences, spa and wellness facilities, exclusive amenities and services etc.

*+kx*The diversity of aesthetic interpretations in architecture, themed environments, interior design.

w#xixkHigh dependency on Turkey investigators due to political embargoes.

weddings etc.), casino-gambling, kid clubs

(*). x Not at all favorable . Slightly favorable * Moderately favorable ® Favorable b Very favorable

Table 2. Interview explication

14. See Table 2, Section B

15. Kyrenia is home to the unique historical
7"-century Byzantine Kyrenia Harbour

and Castle, the ancient Shipwreck Museum,
12"-century Bellapais Abbey and village, and
the St. Hilarion Castle, which is said to be
the inspiration for the Walt Disney Castle.
With the advantage of climatic conditions,
beautiful beaches are visited by many local
and international tourists each season. The
city is commercialised as a commodity by
various advertisements, newspapers, and
brochures, which include various images of
those natural and historic spaces.

activity, with commodities serving as fundamental drivers of this process.
Until the mid-20™ century, space primarily served as physical container
for capitalist production relations. However, under capitalism’s influence,
which commodifies everything, space and land have evolved into object
of consumption. This transformation is particularly evident in tourism
facilities that require substantial investment and consumption of both
tangible and intangible values (14).

Within the Kyrenia context, the city functions primarily as a consumable
commodity within the tourism industry. Vehbi (2012) claimed that the
viability of the tourism industry depends on the availability of natural and/
or built resources that tourists demand, expect, and are willing to pay for.
From this point of view, Kyrenia, with its rich coastal setting, historical

and natural values, represents a marketable object (15). Thus, making it a
valuable asset exploitable by capitalists seeking profits through the tourism
sector. Harvey emphasises the importance of symbolic capital in the
investment processes of cities, where qualities appealing to this demanding
sector attracts economic capital for new investments. The natural and
historical wealth serves as important symbolic capital, especially for
attracting both foreign and domestic investors.
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16. Also Besim et al (2010) mentions these
buildings are mostly designed in the
figurative classicism and postmodern
classicism styles, which present
contradictions with the city texture in terms
of both scale and architectural language.

17. The interviewees, specifically the
president and the former presidents of TRNC
Chamber of Architects, emphasised this fact.
The fourth and fifth parameters in Section B
in Table 2 includes these interpretations.
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The city’s wealth, as pointed out by Santos (2019), influences spatial,
functional, and social changes in cities with significant historical heritages.
Each value in Kyrenia can be accepted as a symbolic capital —architectural
and natural heritage- that attracts local and foreign tourism investors

keen on getting a significant share from city’s potential. In addition, the
governmental efforts to promote the city further increase both tourist
arrivals and investments as well. Thus, Kyrenia has been capitalised

by investors, through the tourism industry and the construction sector,
despite constraints on foreign capital flow due to its unrecognized status.
The number of Turkish investors is considerable, since Turkey is the only
country that recognises Northern Cyprus. Of the thirteen five-star hotel-
casinos, seven were invested by local investors, seven by Turkish investors,
and one jointly invested by local and Turkish capital (Table 1).

Each tourist facility produced also functions as an object of consumption,
Serving both local residence and tourists in functional and visual capacity.
To be consumed as a commodity, these tourist places and buildings

must have a symbolic meaning/value that convinces consumers of their
worthiness. Thus, the symbolic language of architectural objects comes to
the fore, because the architectural style of a building can become a symbolic
capital in attracting the attention of the consumer. Urry (1995) states that
there is a direct relationship between the consumption of space and goods,
highlighting a relation between the consumption of the services produced
by tourist spaces and the attractive tourist places with high symbolic value.
Therefore, tourist spaces should have visual/ symbolic attractions capable
of enticing tourists to visit and consume the services provided.

Examining selected hotel-casinos reveals a diverse architectural language
in tourist facilities/objects, manifesting eclectic design approach that
include postmodern facades. These design however, do not necessarily
align to the island’s architectural memory and context (16). It is not
surprising to find a Venetian Palace on one street and a postmodern breeze
near a humble neighbourhood of the coastal city. It can be said that these
consumption-led places are designed with the aim to attract consumers

by promising a luxurious life and executive services. However, consistent
with this design strategy, as it was emphasised by Vehbi (2012), the
production of tourist spaces may cause some problematic consequences

in traditional environments, by altering the physical appearance of coastal
cities. Inskeep (1991) also criticized poorly designed tourist facilities and
hotels that do not harmonize with local architectural style. In Kyrenia, as
the interviewees mentioned (17), the large scale and use of inappropriate
building materials on external surfaces cannot be integrated into the fragile
natural environment of the coastal city, both in scale and architectural style.
Kyrenia has a complex and problematic production of tourist spaces that
needs to be questioned and discussed, especially considering its unique
natural and historical texture. Therefore, the integration of produced
tourist spaces with the local context should be reconsidered, taking into
account the existing historical, architectural, and natural patterns, as well as
public memory.

The commodities produced by the tourism industry are not limited to
buildings and the natural environment. For instance, public beaches have
become commodities marketed even to local citizens, often controlled

by private enterprises, as an extension of accommodation facilities. The
local community are required to pay to use most of the beaches which are
occupied and reorganised by luxurious tourist facilities in Kyrenia. The
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18. From the documents obtained from

the Deputy Chairman of Cyprus Turkish
Building Contractors Association. Besides,
issues between the years of 2005-2019 of
Propertync, which is a reputable real estate
magazine in North Cyprus.

19. From the interviews with president and
former president of TRNC Chamber of
Architects

20. See Table 2, Section C

industry may also affect and commodify the surrounding lands, creating
speculative prices, and providing extinction through the commodity. This
commodification, as Vehbi (2012) mentioned, notable impact upon land
prices, further affecting housing cost and overall living cost. In Kyrenia,
land prices have increased dramatically, rising from 15,000 to 100-120,000
English Pounds (18) between 2003 and today. This increase, particularly
evident, after the Annan Plan period, marked a turning point emphasized
by many interviewees, as it opens avenues for new investments. There is a
general opinion that this plan, which also triggered an increase in tourism
investments, encouraged investors, especially of Turkish origin, to invest
in this geography, since it possesses the potential to become a European
Union territory (19). This perspective underscores Annan Plan’s (2004, 100)
role to in stimulating tourism investment, which emphasises the possibility
to own the land through investment in the Article 14 “the owner of a
significant improvement to an affected property may apply to receive title
to that property considers the ownership of an affected land”.

Correspondingly, the interviews reaffirm the characterisation of tourist
destinations as consumption object, viewed from two distinct perspectives.
Firstly, this pertains to consumption, wherein tourists expend their
financial resources, time, and energy to acquire experiences and leisure.
Secondly, there is a consumption of the natural, historical, architectural,
and urban attributes of the local as an object. The average evaluation of

the parameters explained in Table 2, Section B further corroborates this
designation of the place as a consumption object, describing the destination
as “very favourable.”

Tourist Spaces as a Political Instrument in Kyrenia

Tourism is an economic activity influenced and moulded by political

forces (Henderson, 2003). It not only benefits private enterprises but also
provides economic and political outcomes for states. The development of
tourist activities generally relies on the government’s policies and strategies
in accordance with Henderson’s claim. Tourism serves as a multifaceted
political tool, vital in the capital accumulation process on both the local and
global scales. Accordingly, the incentive, planning, and expansion of tourist
spaces, are in the strategic program of central and local governments. In the
Kyrenia context, tourist spaces are included in the capital accumulation
process by local and central governments through three main approaches
(20).

According to Ozdemir (2020), in capital accumulation processes, state
intervention is mandatory for the continuous flow of economic capital.
This market alliance manipulates and (re)interprets legal frameworks,
presenting a capital-oriented attitude in Northern Cyprus. In Kyrenia,
central and local governments tend to intervene and rearrange laws and
regulations, in order to trigger tourism-oriented investments, ensure
domestic and foreign capital flow, and support related sub-sector
investments.

One legislative regulations that plays a pivotal role in attracting local

and global capital and accelerating tourism investments is the Tourism
Incentive Law. Enacted under Act no.47/2000, the State Planning
Organisation has been evaluating tourism investment projects since 2001
and issuing incentive certificates accordingly. In line with this law, 80.79%
of the 625 incentive certificates issued have been for tourism investments
(Investment and Incentive Guide for Investors, 2020). These incentive



190

METU JFA 2024/1

MERAY TALUG, SEVINC KURT

certificates offers various advantages, especially in tax exemptions, aimed
at encouraging foreign capital to invest in landed development. At the same
time, the state allows tourism investors to lease public land for extended
periods and grants easement rights for infrastructure development, in
favour of the public institutions that will establish the infrastructure.
Investors seeking to establish a touristic accommodation or auxiliary
facilities on public land can apply for long-term rental agreements through
the ministry (Ozbil, 2019). In addition, the Development Plan Law 55/89
government provides an opportunity to promulgate decrees for the
privatisation of public land and buildings, further stimulating investment
in Kyrenia’s tourism sector (Ozdemir, 2020). According to the Development
Law Act no.16.5.c, Kyrenia is allowed to have up to 23,000 bed capacity
(Tourism Development Law, 2021). Today, the city has a 16,340-bed
capacity, signalling opportunities for new investments in tourism sector
(SYT, 2022).

The laws and enactments serve as tools for local/central governments

to vitalise the industry. On the other hand, the lack of a comprehensive
city master plan leads to arbitrary decisions regarding tourism and

city planning, resulting in a scattered urban pattern while the laws and
enactments serve as tools for local/central governments for utilising the
industry. As emphasised in the semi-structured interviews, these decisions,
usually motivated by economic profit, include relaxed regulations to
attract more investors, the rental of public properties and the unplanned
distribution of tourist facilities throughout the city. Accordingly, this
unplanned and inevitable spatial development creates many problems in
terms of lack of infrastructure, deterioration of neighbourhood context/
texture, inconsistent building heights, and zoning permits.

In another respect, political relationships between countries, which are one
of the important determinants of tourism patterns, has a strong influence
on tourism planning in cities (Katircioglu, Arasli, and Ekiz, 2007). Due to
the unclear political conditions, the industry has a high dependency on
the Turkish government in many ways, in terms of the tourism market,
financial issues, and as a link to the world (Ismet and Abuhjeeleh, 2016).
This dependency partly explains the increase in hotel-casino after 2000,
following Turkey’s ban on gambling and casino in 1999. Consequently,
Kyrenia’s tourism sector shifted its focus. Additionally, a strong demand
has developed from the south side of Cyprus after April 2003, where
gambling is also forbidden, with the opening of the border between

the two Cypriot communities. Thus, hotel-casino tourism has become

an important component of Northern Cyprus’s economy (Scott, 2003),
while simultaneously heightening dependency on Turkish tourism due

to political embargoes (Altinay and Bowen, 2006). This situation has also
paved the way for Turkish investors to invest in Northern Cyprus’s tourism
industry making them key actors in directing the sector and shaping space
production in Kyrenia (Table 1).

It can be inferred that the development of the tourism industry in Kyrenia
is contingent upon the political decisions by administrative bodies,
particularly concerning infrastructure enhancements and new investments.
Experts discussions, as seen in Table 2, Section C, broadly suggest that
both local and central administrations benefits from tourism-related
investments. There is a prevailing consensus that legislative frameworks
are often manipulated to increase tourist investments, deliberately
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21. See Table 2, Section D

encouraging foreign capital through tailored regulatory measures to foster
growth in the sector.

Tourist Spaces as the Intervention of Class Struggle in Kyrenia

Class struggle refers to the conflict between different social classes,
typically between the working class and the capitalist class. The state

and investors direct and accentuate class struggle to benefit the capitalist
system (Lefebvre, 2009). The physical reflection of this struggle between
these two groups shows itself in the production and organisation of spaces.

In Kyrenia context, there is a notable struggle among various groups,
including the working class, capitalists, locals, tourists, international
workers, and residents, driven by the tourism industry. This struggle
shows itself through a socio-spatial distinction between tourist facilities
and their surroundings. The emergence of class conflict triggers capital
accumulation through seven main parameters (21) related to tourism
industry.

Tourism negatively impacts the social and cultural environment, leading
to alienation and social tension as local residents are excluded from tourist
facilities in Kyrenia (Gunce, 2003). Hotel-casino complexes, in particular,
create an invisible wall between the tourist space and local citizens. The
production of tourist spaces is often designed to maximise benefit for
investors and the state, which may not align with the interest of the local
people.

Moreover, tourist campuses can create significant pressure on the artificial
and natural environment as well. Enclosed tourist facilities, offering a
dream world to tourists with plethora of services, restricts local residents
from accessing beaches, which is a fundamental right. These invisible
barriers not only prevent physical interaction, but also prevent social
interaction between the locals and guests. Particularly, gambling-focused
tourism widens the distance between the two poles. The negative impact
of gambling/casinos on the local society has been emphasised by different
authors (Ekici and Caner, 2018; Altinay and Bowen, 2006; Gunce, 2003).
According to Altinay and Bowen (2006), Turkish tourists, often gamblers,
typically seek short-term accommodation and hotel-related activities, and
generally require fewer services outside the complex. While this maximises
benefits for capitalist entrepreneur, it severs the connection between local
people and tourists.

Besides, gambling service is exclusively produced for tourists, as they are
forbidden for locals. Although many produced services like gambling
appears accessible, they are economically inaccessible for the workers who
produce them and are not intended for local benefit. In particular, five-star
hotels target foreign markets with their prices instead of locals. As noted
by interviewees (Table 2), this approach causes locals to invest in holiday
homes for personal use or rent.

It is important to mention residential tourism in terms of class/social
conflict, and the production of tourist spaces in Kyrenia. Residential
tourism is an economic activity that concentrates on constructing,
developing, and selling housing (Bru Giner, 2012), which is used either
as holiday accommodation or as permanent/semi-permanent residences
away from the owner’s usual place of residence. This trend is a response
to the contemporary modes of mobility that are prevalent in advanced
societies. However, second-home developments often differ from the
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22. The statistical data from the year 2015
up to today can be reached in the web site of
TRNC Tourism Planning Department.

Figure 8. Different advertisements from the
real estate sector in Kyrenia, 2024.
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spatial habits and activities of the local people, encouraging different space
production characteristics. Periodic users tend to construct residential
units in accordance with their own spatial activities and living patterns,
potentially changing the urban layout. Vehbi (2012) highlights these spatial
effects of tourism due to second-home developments in the coastal city.
While this market increases investor profits and provides income for both
state and local/foreign investors, the socio-spatial texture of Kyrenia has
been changing since the beginning of the 2000s.

In this sense, Kyrenia attracts Turkish citizens as well as British, German,
Iranian and Russian people (22), who want to invest in this tourist area.
This influx has significantly impacted the real estate market alongside
residential tourism. The increase in foreign settlers has driven up land
and housing prices, excludes local people from the target customer

group. Interviewees noted that high foreign demand restricts locals’
access to real estate. When we look at the real estate sector’s public
announcements in foreign languages, it is clearly observed that they target
foreign demographic (Figure 8). The market, which progresses in this
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direction, offers residences consisting mostly of studios and, 1-2 bedroom
apartments, catering to holiday and short-term rental needs, which do not
meet the requirements of traditional Cypriot families and contribute to
urban density.

The increasing number of foreigners and tourists has led to the growth

in demand for other service spaces in Kyrenia. The city now has a great
number of auxiliary service spaces such as bars, restaurants, coiffures, and
local gathering spots that appeal and cater to this new social group. This
demand has engendered the emergence of a cosmopolitan neighbourhoods
within the city. The social diversity brought by the settling tourists has
resulted in frequent destinations that appear randomly within the urban
fabric and are generally preferred by people from similar nationalities.

As emphasised by interviewees, a pub preferred by British citizens, a cafe
preferred by Iranian people or a cafe frequently used by local people can be
located in the same neighbourhood without any physical distinction or a
pronounced difference in architectural language. Thus natural socio-spatial
distinction can be observed in one street which is divided by invisible
borders.

In line with this argument, interviews with experts and professionals
(Table 2, Section D) generally emphasised that the establishment of hotel
and casino establishments in Kyrenia has restricted public access to

the sea, beaches, forests, and recreational areas, requiring fee for entry.
Consequently, instead of staying in expensive hotels, local residents

opt to own or rent holiday homes, leading to a conceptual and physical
separation from these facilities. Moreover, overcrowding and inadequate
infrastructure make it challenging for locals to access services. These
restrictions on environmental usage hinder locals from freely enjoying their
natural and cultural resources, leading to dissatisfaction and a sense of
injustice. This situation can create conflicts between the local population,
hotel and casino owners, and indirectly, tourists.

Additionally, due to high prices, some tourists prefer to reside in
neighbourhoods where they can express their own identity rather than in
hotels. This has resulted in different ethnic groups congregating in specific
areas of the city, driving up real estate prices for the locals. Furthermore,
the presence of multinational hotel employees, who possess socio-cultural
backgrounds distinct from the local population, has resulted in the
emergence of discernible social clusters.

CONCLUSION

This study examined the impact of the tourism industry on the urban

and architectural space production within the framework of the political
economy of space. Within this context, the dynamics underlying the
production processes of tourist spaces, particularly five-star hotel-
casinos in Kyrenia, a touristic coastal city, were discussed through the
four functions of space in capitalism defined by Henri Lefebvre. This
investigation into the function of architectural space within the framework
of capitalist production relations has revealed compelling insights into
the complex interplay between capitalism, architectural space, and capital
accumulation, particularly within the dynamic context of the tourism
industry.

Ultimately, the findings of this comprehensive field study, focused on
thirteen five-star hotels and casinos in Kyrenia, employing various data
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collection methods including observation, interviews, and document
review, underscore the significant role of the tourism industry in the
economy of Northern Cyprus, particularly concerning spatial production.
The study reveals that tourism spaces are intricately designed to align
with the imperatives of economic capital, aligning with Lefebvre’s
conceptualization of space within capitalist frameworks. The results
adversely highlight the organised nature of these spaces, which operate
under the influence of decision makers driven by the pursuit of economic
gain. Likewise, the evaluations of experts frequently underscore a range of
issues, including the lack of compatibility of tourist facilities with the local
context, their inability to integrate with the fragile natural environment,
resulting in infrastructure insufficiency, and their propensity to create
speculative effects by driving up land prices. Furthermore, discussions
highlight the control exerted by tourist facilities over natural and physical
spaces, often necessitating local residents to pay for their use. These
developments often diverge from the spatial needs and habits of the local
population, potentially fostering the creation of spaces at odds with the
local identity. Thus, this dynamic contributes to a transformation in the
socio-spatial fabric of Kyrenia.

This research has generated data that subsidies result in two main areas.
Firstly, it established the relationship between the process of capital
accumulation and touristic architectural space in a general sense, within
the framework of Marxist political economy. The theoretical basis was
established, and the research design is developed accordingly within this
framework.

Secondly, it specifically scrutinised this relationship within the context

of Kyrenia tourism spaces: In Kyrenia, tourist spaces are vital tools in the
economic system, enabling capital accumulation and profit maximisation.
These spaces, as per Lefebvre’s functional classification, primarily serve

as a means of production, generating various types of services such as
core services (accommodation) and additional services (convention, spa,
gambling). In most cases, additional services are dominantly highlighted
in the marketing process to capture the attention of consumers, Serving

as the profit drivers particularly during off-peak seasons The additional
services causes’ physical growth trend, making tourist spaces an absolute
abstract container. The aim of increasing the profit margin and appealing to
more tourists by offering more functions and services has created physical
problems such as incompatible, and out-of-scale buildings within the
context of this small coastal city.

Moreover, tourist spaces in Kyrenia serve as a consumable object within the
framework of capitalist production relations. The city itself is a positioned
as a consumable tourist space, readily available for investments, and to be
consumed by visitors. It attracts a vast number of capitalists for investing in
new tourist spaces, often transforming natural and traditional spaces and
generating spatial production opportunities through the tourism industry.
Besides, the city host many tourist spaces that visitors can consume both
visually and functionally. However, it evident that five-star hotel-casino
complexes threaten the coastal city’s context due to their incompatible
architectural language. The sector cannot produce a common architectural
language suitable for the coastal city spirit, with the aim of marketing the
“luxury” image and insensitivity to the context. Considering the fact that
tourism has an economic contribution to developing countries, central and
local governments and investors should develop political strategies that



DISCUSSING THE PRODUCTION OF TOURIST SPACES AS THE METU JFA 2024 /1 195
TOOL OF CAPITALIST PRODUCTION RELATIONS

support investments offering and marketing a coastal city life with small-
scale tourist areas in line with the traditional texture of Kyrenia.

Further observed is that tourist spaces are part of the political strategies
of governments in Kyrenia. Due to the recognition issues and economic
underdevelopment, the sector is a profit generator for central and local
governments as well. Thus, the production of tourist spaces directly
depends on the economic capital strategies of profit-oriented governments
besides entrepreneurs. The political interventions carried out via the
changes in laws, has rendered the spatial formation of the city suitable for
new touristic investments. The industry became a state-led activity, not
only in Kyrenia, but across Northern Cyprus. The state supports space
production both for attracting the new local and global investments and
increasing the income deriving from tourist activities. At this point, the
state should be aware of its potential in the global market and it should
prepare laws and by-laws to preserve the coastal city life in terms of its
natural, historical, and built environment.

Finally, the profit-oriented industry plays a significant role in shaping the
socio-spatial dynamics of Kyrenia. It leads to a socio-spatial distinction,
particularly between the two prominent social groups -tourists and local
people-. The foreign customer market-oriented policies, that exclude local
people, produce spaces in this direction. In this regard, new investments
threaten the socio-spatial fabric via the new trend of residential tourism,
which causes dense housing with an unsuitable spatial typology for the
local society. However, it creates a great profit opportunity for investors,
targeting foreign users demanding short-term touristic residential spaces.
Additionally, the increase in service spaces such as restaurants, cafes and
entertainment facilities primarily targets tourists and foreigners, making an
invisible spatial distinction between locals and foreigners.

Consequently, space production under the influence of the capitalist
economy is constantly evolving within changing framework of production
modes, restructuring to supports the current economic system. Tourism,
a striving industry today, creates its own ecosystem where governments
and investors play crucial roles. The production of space thus becomes
an integral part of the political economy of cities. This capital-oriented
approach transforms spaces into abstract tools that is ready to be
continuously reproduced, aim to increase economic profit. However,
without comprehensive spatial strategic plans, as seen in the case of
Kyrenia, this approach can lead to problematic environmental results in
societies.
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TURISTIK MEKAN URETIMININ, KAPITALIST URETIM iLiSKILERi
ARACI OLARAK TARTISILMASI: GIRNE ORNEGI

Bu calisma, kapitalist {iretim iligkilerinin mekan {iretimi tizerindeki etkisini
tartismay1 amaglamaktadir. Kapitalizmin sermaye birikim siireclerinin

bir araci haline doniistiirdiigii mekansal {iretimi tartisirken, gelismekte
olan toplumlarin bu siireci yerel ve kiiresel sermaye akisini desteklemek
i¢in nasil kullandigina odaklanmaktadir. Bu dogrultuda, kapitalist hizmet
sektoriniin bir tirtinii olarak turistik mekanlara odaklanarak, mekansal
politik ekonomi perspektifinden bir tartisma agmaktadir. Calisma, Kuzey
Kibris'm Girne kentinde, kapitalist tiretim iligkileri ile turistik mekanlarin
tiretimi arasindaki iliskiyi irdeleyen bir saha ¢alismas1 sunmaktadir.
Calisma Lefebvre’'nin sunmus oldugu mekanin kapitalizmdeki dort temel
islevi tizerinden bir meta-anlat: sunmay1 hedeflemistir. Bu dogrultuda,
Girne’deki turistik mekanlar bir tiretim araci, bir tiiketim nesnesi, siyasal
bir arag ve sinif miicadelesinin miidahalesi olarak irdelenmistir.

Sonug olarak tartismalar, Girne’deki turistik mekan tiretiminin, kapitalist
yatirimcilarin ve hiikiimetin yonlendirmesiyle, ekonomik sermayeden
yararlanabilecek bir sekilde gelistigini gostermistir. Ancak sermaye
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odakl1 bu tutum, ekonomik kar1 artirma hedefi dogrultusunda mekanlar:
siirekli yeniden tiretilmeye hazir, baglamdan kopuk soyut bir araca
doniistiirmektedir. Girne 6zelinde bu yaklasim, giiglii bir mekansal
stratejik plana sahip olmayan bir toplumda sorunlu sosyal ve gevresel
sonuglara neden olmustur.

DISCUSSING THE PRODUCTION OF TOURIST SPACES AS THE
TOOL OF CAPITALIST PRODUCTION RELATIONS: THE CASE OF
KYRENIA

This study aims to open a discussion in relation to the production of space,
under the effects of capitalist production relations. It primarily focuses

on how developing societies utilise the production of space, as a tool of
capitalism, for their articulation into local and global capital accumulation
in a theoretical framework. In doing so, it concentrates on tourist spaces
as a product of the capitalist service industry, thus opening a discussion
via the perspective of spatial political economy. In this respect, the study
presents a field study in Kyrenia, Northern Cyprus, investigating the
relationship between capitalist production relations and the production
of tourist spaces. The study intends to constitute a meta-narrative via
Lefebvre’s functional categorisation of space. Accordingly, tourist spaces
in Kyrenia were scrutinised as a means of production, as an object of
consumption, as a political instrument, and as the intervention of class
struggle.

As a result, the discussions indicated that the production of tourist spaces
in Kyrenia develops with the guidance of the capitalist investors and
government, in a manner where economic capital can be benefited from.
However, this capital-oriented situation turns spaces into an abstract tool
that is ready to be constantly reproduced, in line with the aim of increasing
economic profit. Within the Kyrenia Context, this approach has caused
problematic social and environmental results in a society that does not
have a strong spatial strategic plan.
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FRITZ JANEBA AND KINDERGARTEN OF DESIGN (1)
Baykan GUNAY*

“-What is your school called?

Friedrich thought for a moment, and then it came to him:
-My students are like flowers in a garden, each is different,
but together they are beautiful.

So I will call it the garden of children: kindergarten.”
(Froebel-Parker, J., 2013, 9)

INTRODUCTION

Middle East Technical University Architecture and City Planning students
had the chance to take the basic design course from Fritz Janeba, who

was appointed as a visiting professor through UNESCO in the 1960s.

Basic design education enabled students as well as teaching staff to be
introduced to new concepts and methods, and contributed to the formation
of a rich literature on the education, research and application processes
related to the content of the design process.

Fritz Janeba developed a new method of education which he initiated in
Melbourne where “a hybrid Bauhaus-inspired program that had at its basis
Fritz Janeba’s so-called “Kindergarten of Design”, which he, in turn, would
refine and offer at METU in Ankara” (Goad, 2019, 225).

The basic design studio in the 1963-64 academic year left deep traces in the
minds of students who completed their secondary education with verbal
culture and laid the foundations of how a visual world could be created.
Approximately 50 years later the author discovered Fritz Janeba’s report
submitted to the UNESCO titled Art and Architecture at the Middle East
Technical University. It was then that the concept of Kindergarten of Design
was discovered.

Later, in 2015, a second source the author accessed was a publication
made after Janeba’s death as an end product of an exhibition prepared by
the Vienna School of Applied Arts (Hochschule Fur Angewandte Kunst In
Wien, 1985). The publication, besides Fritz Janeba’s charcoal, watercolour
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2. The educational programs of the Village
Institutes established in the same period

in Turkey show similar characteristics,

and students are shown how to do things
in practical courses as well as theoretical
courses in line with the main objectives of the
Republic of Turkey. The difference between
the practice in Turkey and Koornong is that
the former is established and managed by
the state, while the latter is carried out by
private individuals.
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and pastel works, and, architectural projects again explained the basic
principles of Kindergarten of Design.

According to the sources accessed, Fritz Janeba did not have a direct
relationship with the Bauhaus School as claimed by some scholars in
Australia and Turkey. During the period when the school was active,

he was studying in Vienna and when it was closed, he was engaged in

a master class with Clemense Holzmeister, who was very well known

in the city of Ankara. Since Holzmeister prepared the architectural
projects of many buildings in Ankara between 1927 and 1938, Fritz Janeba
undoubtedly had knowledge about the city.

FREDERICK ALOIS (FRITZ) JANEBA (1905-1983)

Fritz Janeba, born in 1905 entered the Vienna School of Arts and Crafts in
1925, graduating in 1930. Later he attended the Vienna Academy of Fine
Arts Master’s Program conducted by Professors Dr. Clemens Holzmeister
and Peter Behrens between 1930 and 1933 earning the title of Master

of Architecture. Between 1933 and 1938, Janeba worked as a freelance
architect, winning awards in competitions he participated in. Fritz Janeba
lived in Vienna until 1939, when he and his wife fled to Australia after
Germany took Austria under its sovereignty (Anschluss), since Fritz Janeba’s
fiancée at the time, Kathe, was Jewish.

Melbourne Period (1939 — 1962)

In Australia Janeba family worked in the Koornong Experimental School
which aimed to promote children’s development. The school was active
between 1939 and 1946, aiming to educate a mature child by using the
natural environment as a laboratory, claiming that such an approach
strengthened the links between the mind, emotions and body. (2)

Philip Goad values the Koornong School experience in two respects.

First of all, a progressive understanding of education was tested and this
process was supported by the spaces and architecture of education. In the
process carried out between 1939 and 1947, the psychoanalysis method was
getting popular and the whole environment was used as a laboratory. “In
the history of Australian modernism, Koornong School represents a rare
meeting of local and émigré educators, artists and architects in the unspoilt
setting of the Australian bush. Space and place became key elements of

an educational venture that brought together the multiple strands and
international ambitions of New Education in the first half of the twentieth
century” (Goad, 2010, 731).

Fritz Janeba, who grew up in Central European architecture and art,
including the Bauhaus influence, came to a different world, continued his
existence there, and was intertwined with a new world. In 1947, he was
offered a job at the Faculty of Architecture at the restructured Melbourne
University. After he started working at the university, he continued his
architectural activities, but he is now in the academic world and will
direct his efforts to the master’s program. He became a permanent faculty
member after 1950. In 1953, he earned his Master of Science in Architecture
degree from Melbourne University with his work Elements of Design: An
Approach to Architecture, and subsequently obtained the right to practice
architecture in the state of Victoria.

His discovery of the kindergarten of design idea is not accidental. Janeba
is interested in regional problems on the one hand, and he also tries to
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Figure 1. First-year exhibition stand featuring
the work of students taught by émigré
architect Frits Janeba, School of Architecture,
Special Collections, Architecture Faculty,
University of Melbourne, 1950, (GOAD, 2019,
221).

recapture the foundations of architectural education. On the way to this
approach, Fritz Janeba is confronted with a new picture of the world.
The Koornong School’s educational approach and emphasis on local
architecture and the experiences enabled him to meet a different world
from the Central European settlement patterns and architecture.

“When Janeba was offered a teaching position at the Middle East Technical
University (METU) in Ankara, the couple immersed themselves in the
local Warrandyte scene. Janeba taught in architecture at the University

of Melbourne, formulating a highly influential first- year ‘Kindergarten

of Design’ program based upon a hybrid of his Viennese educational
background and the teaching methods of the Weimar Bauhaus” (Goad,
2019, 222).

THE IDEA OF KINDERGARTEN - FRIEDRICH FROEBEL

Friedrich saw that each child was different.

He thought, they are like the flowers in Thuringia.

One liked to draw, another liked to sing,

some were good at mathematics, others were good at writing.
(Froebel-Parker, J., 2013, 9)

One of the fundamental issues that Fritz Janeba focuses on in the basic
design education process is the idea and practice of kindergarten (Janeba,
1966, 7).

“The Kindergarten is the most important, the most formidable period

in the development of a young human being. By playful means are the
educational methods tied together. The young ones learn to do things
individually, they learn teamwork, they listen to advice, form opinions, and
will accept somebody else’s point of view when convincingly presented.

In these impressive years, the personal idiosyncrasies are developed and
settled and the behaviour pattern is pushed into certain channels. Children
acquire knowledge and the visual, tactile and audial senses receive lasting
cultivation”.
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3. The page number refers to the location of
the quote in the Kindle edition of the cited
publication.

Figure 2. Froebel gift set (Friedrich Frobel-
Construction kit, Wikipedia).
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German educator Friedrich Froebel (1782-1852), is known as the initiator
of the concept and application of kindergarten, which he developed for the
education of 4 and 5-year-old children. Frobel, who studied architecture
for a short time in 1805, gained sensitivity to subjects such as artistic
perspective drawing and symmetry, and used these skills in the design of
gift sets (gabe) that could be used in the kindergarten environment.

Between 1808 and 1810, Froebel learned the approaches of Swiss educator
Johann Heinrich Pestalozzi (1746-1827) and developed his own methods;
accordingly, everything can be taught to the child through play. The

child needs to play for both mental and physical development, and play
is essential for both to be healthy. During the game, the knowledge and
experiences gained through drawing are better placed in the child’s mind.
Harris (1898, k.e. 25) (3) compares Pestalozzi and Froebel’s approaches:

“Unlike Pestalozzi, Froebel was a philosopher. The great word of the former
is immediate perception (anschauen). Pestalozzi struggled to make all
education begin with immediate perception and abide with it for a long
period. Because, say his followers, sense-perception is the source of all our
knowledge. Froebel and his disciples would defend the great educational
reformer by saying that by beginning with immediate perception education
is sure of arousing the self-activity of the pupil”.

A parallel argument is advanced by Raleigh (1968, 286); “Froebel held to
the mystic unity emanating from divine energy. Through his educational
version of German transcendentalism, Froebel saw the educator helping
the student to find his own spiritual unity,” hence “to designate Froebel’s
educational schemes or Itten’s as ‘learning-by-doing’ is misleading for
neither poused as social-naturalistic theory of object training as did
Pestalozzi”.

The above discussion also distinguishes between educating versus
demonstrating ways of learning approaches. According to his findings,
“there are two selves in the child —one is peculiar, arbitrary, capricious,
different from all others, and hostile to them, and is founded on short-
sighted egotism. The other self is reason, common to all humanity,
unselfish and universal, feeding on truth and beauty and holiness. Both of
these selves are manifested in play” (Froebel, 1898, k.e. 25).
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As an extension of these ideas, Froebel has designed a series of gift (gabe)
sets and occupations (beschiftigung) to be used in kindergartens. The gifts
are called the basic forms by Froebel where they represent both physical
appearances and concealed imaginary meanings. Gifts that bring children
together with basic concepts also aim to improve their consciousness.

“As a series, the gifts began with the simple undifferentiated sphere or circle
and moved to more complex objects. Following the idealist principle of
synthesis of opposites, Froebel’s cylinders represented the integration of the
sphere and the cube. The various cubes and their subdivisions were building
blocks that children could use to create geometrical and architectural
designs. Using the sticks and rings to trace designs on paper, children
exercised the hand’s small muscles, coordinated hand and eye movements,
and took the first steps toward drawing and later writing”. (Gutek, G. L.,
1999)

Fritz Janeba also emphasizes this issue: “The idea was to influence the more
grown up, but still undeveloped minds, by similar methods. The idea of the
Kindergarten of Design emerged. We taught design principles, all activities;
all work and efforts were directed towards Architectural Education”
(Janeba, 1966, 8).

Froebel clearly expresses his belief that “there is no other power but that
of the idea; the identity of the cosmic laws with the laws of our mind must
be recognized, all things must be seen as the embodiments of one idea”
(Froebel, 1898, 3). Within the framework of his views, Froebel argues that
every child has a spiritual essence and seeks self-improvement activities
to express it. “Therefore, it is so important that boys and adults should go
into the fields and forests together striving to receive into their hearts and
minds the life and spirit of nature, which would soon put an end to the
idle, useless, and indolent loafing of so many boys” (Froebel, 1898, 164).

In The Education of Man (1898), Froebel also touches on the education of
form and colour, which would later form the foundations of basic design.
“Form, and whatever may depend on form, reveals in various ways inner
spiritual energy. To recognize this inner energy is a part of man’s destiny;
for thereby he learns to know himself, his relation to his surroundings, and,
consequently, absolute being. It is, therefore, an essential part of human
education to teach the human being, not only how to apprehend but also
how to represent form” (Froebel, 1898, 288).

Gabe (gift) — Beschaftigung (work)

The word gabe, which is translated into English as gift and Turkish as
armagan, also means skill, talent and mastery. According to Froebel, gifts
must help the child to find the unity between Gabe and Beschiiftigung which
means work, occupation, employment, and profession.

The gifts are intended to give the universal characteristics of the outside
world in a way that suits the development of the child and works provide
the necessary materials for the development of skills. Hence anything
that provides sufficient flexibility within the child’s supervisory power
falls under Froebel’s concept of occupation. On the other hand, the form
and material of the gift is a universal stage that will develop the child’s
perception and should be determined according to the period in the
development process in which the gift will be presented to the child.

The roots of Fritz Janeba’s idea of kindergarten of design, which he
developed with his own experiences on the Melbourne-Ankara-Vienna
axis, is an extension of Froebel’s concept and practice of kindergarten
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where Janeba adopted an educational method that develops the sensory,
spiritual and intellectual abilities that can create the architectural object.

Johannes Itten and Basic Design Education

The roots of the phrase Basic Design also require attention. During the
establishment of the Faculty of Architecture of Middle East Technical
University, the first course taken by architecture students in 1957-1960

was called Basic Design. The name of the course in the second semester is
Architectural Design. In 1961, just before Fritz Janeba’s arrival, the name of
the course was changed to Techniques and Fundamentals of Design.

It was as if basic design was something that was known naturally, and we
were always using it under the same meaning and for the same purpose.
According to Denel (1979, 9) “The idea of formulating theories concerning
vision and human behavior toward visual phenomena in conjunction with
a desire to relate materials, patterns and industrialized technologies to
answer for tomorrow’s needs in design induced the creation of basic design
as a ‘course’. All of this was implemented within the context of formal
education in the Bauhaus”.

Observations and research have proved that, the phrase “Basic Design”
is not used in the Bauhaus School, but the word Vorkurs was included
(Whitford, 1985, 103).

“The ideas behind the Vorkurs at the Bauhaus were indeed not new, and
some other schools in Germany had already insisted on a probationary
period for all students during which their suitability for final admission
could be tested. What made the Bauhaus preliminary course — both before
and after Itten’s departure — unique was the amount and quality of its
theoretical teaching, the intellectual rigour with which it examined the
essentials of visual experience and artistic creativity”.

It is probable that it was the American and European faculty members
who worked as visiting professors in the initial years of the Middle East
Technical University who brought the “basic design” phrase to Turkey.
Fritz Janeba, on the other hand, uses this phrase in the report he submitted
to UNESCO. In my opinion, the following statement indicates that Janeba
has rediscovered and implemented the Vorkurs process:

“I expected the new Basic Design Course to be an inspiring affair. It

should make the students aware of, and capable of comprehending three
dimensional structures, imaginative forms, space and the function of the
colour, to find the spiritual and material basis of rhythmic creation according
to certain intrinsic and definite laws, to form and awaken the mind and
educate their senses” (Janeba, 1966, 6).

These ideas of Janeba coincide with the principles sought by Bauhaus
education. The primary course of the Bauhaus was compulsory for all
students before attending the workshops. For some students, it was a
whole new world of seeing and thinking. We are also informed that “in
traditional art schools, studying was often a matter of copying Old Masters
and life drawing; at the Bauhaus, the Vorkurs’s first teacher, and the
charismatic Johannes Itten, aimed to unleash the creative powers of the
learners” (Ambler, 2018, 19). As a result, Vorkurs aimed to train people
who could work independently, free from all kinds of habits and train
learners according to their inclinations and abilities.

It is known that Itten developed the concept of Vorkurs from the thoughts
of Froebel (1898, 288) for whom “it is in man’s destiny to know his own
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energy, so that he becomes aware of himself, establishes relations with his
surroundings and acquires an absolute being”.

There is no evidence in Fritz Janeba’s own life story that he had a
relationship with the Bauhaus during his Austrian and European years
(1925-1939). On the other hand, it is seen that he discovered kindergarten
of design idea in his educational activities (1947-1977) in the Melbourne

- Ankara - Vienna cluster. Although it would be misleading to identify
Fritz Janeba with a Bauhaus Style; we can conclude that what he called
Kindergarten of Design referring to Frederick Froebel has a lot of common
denominators with the Vorkurs of Johannes Itten (Giinay, 2020).

FRITZ JANEBA’S ANKARA PERIOD (1962 - 1966)

METU was established and started education in 1957. Especially in the
foundation years, the faculty is supported by UNESCO. Fritz Janeba was
appointed to the staff at a time when the university was preparing to move
to the new campus of the Middle East Technical University. For one year
(1962-63) he attended classes in the barracks on the grounds of the Grand
National Assembly of Turkey, and in the following years, he worked in the
new campus.

In the words of Fritz Janeba, the assignment process consists of tasks
defined by METU and the United Nations:

“In 1962, I was appointed as a Professor of Art and Architecture at the
Middle East Technical University in Ankara for the basic design course.

In addition, I was asked by the United Nations Organization to work as a
technical assistance specialist in a study program called “Life in the Village”
and to develop related program studies. This was a task that would be
described as environmental design today” (Hochschule Fur Angewandte
Kunst In Wien, 1985)

In the 1950s there had appeared a “new spirit of international cooperation
and social reconstruction underpinned the desire for Bauhaus inspired
ideas in the visual arts” and that such practices were receiving “support
from the United Nations Educational Scientific and Cultural Organization
(UNESCO) which acted as catalyst for promoting universal literacy and
progressive educational debate” (Stephen, 2019, 131).

Undoubtedly, Fritz Janeba’s main interest is design, and when he left
Melbourne University, the Basic Design Course was commissioned to

his assistants. The experience he gained in Australia was conveyed to the
METU Faculty of Architecture while preparing for the program of Basic
Design education. The background of the kindergarten, which Fritz Janeba
implemented during his four academic years at Middle East Technical
University, was created as a result of the processes described above.

METU Faculty of Architecture First Year Course (Basic Design)

In the Middle East Technical University’s 1957-1960 Catalogue, the name of
the course given in the first semester of the first year of the Department of
Architecture is Basic Design and described as; “by means of experiments
and discussions, the student is familiarized with fundamental conceptions
of space, form, materials and structure”.

In the second semester, the course is called Architectural Design and within
the scope of the course “Basic environmental problems of the Middle East
are investigated, and based upon a correlation and interpretation of social,
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economic and physical data, the student is brought to the understanding of
an approach to architectural problems” (METU, 1960).

Prior to Fritz Janeba, the first-year course of the METU Faculty of
Architecture was initially called Basic Design and then changed to
Techniques and Fundamentals of Design. It was stated that the aim of

the course was “to arouse interest in students about the basic orders of
architecture and to enable them to understand the discipline” and it is
assumed that “in this way, students will develop their ability to think and
express their thoughts in plastic and graphic form” (METU, 1969).

As a person who took the basic design course from Janeba in the
Department of Urban Planning, it is difficult to judge whether the courses
given in the previous semester and described above are similar to the Basic
Course (vorkurs) given by Johannes Itten in the first period of the Bauhaus.
The names of some courses are the same but their content may vary. To
some extent, this depends on the instructors who teach that course.

Before moving on to Fritz Janeba’s Kindergarten of Design practice in the
Faculty of Architecture we may take a look at the Bauhaus experience in
Vorkurs and the education of the child and kindergarten since Froebel.
According to William Smock; (2004, k.e. 624)

The Bauhaus introductory course was taught by painters who were
especially interested in that possibility (of optical illusion) - at various times
Johannes Itten, Paul Klee, Wassily Kandinsky, Josef Albers, and Laszlo
Moholy-Nagy. Children’s art seemed like a good place to learn this visual
language. Since they were unschooled, it was assumed that children must be
using the inborn vocabulary of visual communication.

In his assessment, Smock argues that Euclidean approach of using lines
and regular geometric forms—square, triangle and circle affected Bauhaus
designers who would “assume that Euclidean shapes and pure, strong
colors are the vocabulary of visual language. (Smock, 2004, k.e. 642).

Friedrich Froebel’s concept and practice of the “Kindergarten undoubtedly
was an Enlightenment idea: education should not pump knowledge into
children’s heads, but help them use what they already know... To help
them make creative use of their innate abilities, he designed wooden
blocks, packs of colored sticks and paper shapes.” (Smock, 2004, k.e. 642).

Undoubtedly, directed activities are the foundation of Kindergarten
education. Games and songs, small cultivated gardens, stories told and co-
produced stories, and indoor and outdoor exercises are features of this type
of education. Fritz Janeba, who lived in the Waldviertel forests in Austria to
the Warrandyte forest (bush) in Melbourne, and the geography of Oceania,
including the islands of Fiji and Bali, added Anatolia to his world picture,
that all contributed to the idea of the kindergarten of design.

Kindergarten of Design Idea at METU Faculty of Architecture

In his report to UNESCO, Fritz Janeba first made a general assessment,
but only presented examples from his last period at METU, 1965-1966. In
his general evaluations, he made serious criticisms of the First Year Basic
Design Course given before him.

“The First-Year Design Course needed a complete overhaul. I have not
observed any improvement or breakthrough in the work of the students in
the last few years. The teaching staff and students were dissatisfied with the
fatigue and stagnation that spread over long periods. Foreign trainers and
Turkish instructors were trying different methods”. (Janeba, 1966, 5)
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As a continuation of these complaints, Janeba underlines that the students
do not understand the basic design patterns and the necessary preparations
are not made to learn to think. The students learned formulas. “They
learned some methods of presentation and as a final effort, an architectural
problem was pushed down their throat. Nobody thought to search for
principles; no striving for a philosophy took place” (Janeba, 1966, 5).

According to him, architecture is a belief, the process of expressing visual,
tactile and auditory effects through materials. Designers had to learn to use
and develop their imagination, which is the dynamic force. In this process,
the functionalist approach and economic requirements should undoubtedly
be at the forefront. However, the various branches of the visual arts

should not be under the control of technical approaches that try to control
everything.

In the process mentioned above, Fritz Janeba wishes to establish a balance
between the idealistic and the rational sides of the human being. With the
definition of Fritz Janeba, the idea of the kindergarten of design was put
to influence the still undeveloped minds. The curriculum of the course
can be compared to the education that children receive at an early age in
Kindergarten.

In Fritz Janeba’s opinion, an intense study, discussion and design
activity was initiated, a wide variety of ridiculous and serious solutions
were produced, and the students worked enthusiastically in a cheerful
environment. The design’s kindergarten functioned like Froebel’s
kindergarten. Colourful and exciting workshops that developed the
students’ thinking power were carried out with joint discussions.

The most obvious phenomenon observed at this stage is that students
are now greatly influenced by abstract concepts and visual qualities of
the material. Progress has been made in solving planning problems and
dealing with architectural diagrams. Presentation techniques are not an
obstacle. Progressive and creative ideas were encouraged, but order and
discipline were not compromised.

Fritz Janeba introduced his students to the intellectual world. Unconscious
and conscious patterns of behavior supported the experimentation of dual
concepts such as utility and beauty, form and force. There were reactions to
this approach at first, but he observed that it was accepted over time. In his
own words, he was very happy indeed and it gave him great satisfaction

to see these ideas develop and become established. He also hoped that it
would continue in the same spirit.

KINDERGARTEN EXPERIENCE OF DESIGN 1963-64

METU Department of City and Regional Planning was opened in 1961 and
the undergraduate program started education in 1962. Eventually, between
1962 and 1966, when Fritz Janeba worked at the Faculty of Architecture

at METU, city planning students also took the first-year studio course
called Techniques and Principles of Design. At one point in his report to
UNESCO, Fritz Janeba mentioned that urban planning students also took
the course, emphasizing that it was a valuable experience for both groups.

Between 1962 and 1966, about 40 or 45 urban planning students took
the Techniques and Principles of Design studio from Fritz Janeba. The
examples that Fritz Janeba included in the UNESCO report belong to the
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Figure 3. Unconscious, playful, an exercise of
relaxation - Doodling, against the conscious
drawing effort: designing — process; and a
drawing composed of perpendicular and
horizontal lines changing direction in the
right angle, (Janeba, 1966, 10).
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Figure 4. Composition by Letters
(reproduced by the author).
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1965-1966 academic term, which reflect his last period. It is the period of
1963 — 1964 that shall be conveyed as the author’s own experiences.

For many years, I interrogated the reasons behind the students” experiences
without understanding what they were doing and why. Now it is clear

that we were actually trained in the kindergarten of design, revealing gifts
(gabe) and jobs (beschiftigung) that we had hidden in the depths of our
brains. To further explicate this incidence, the gifts and works we did in
the period 1963-1964 within the framework of the educational stages that
Fritz Janeba designed in his mind for the Kindergarten of Design shall be
elaborated. With these aims in mind, the teaching programme applied by
Fritz Janeba shall be scrutinized under four headings he has formulated.

The Introductory or Exploratory Stage

In the first phase students are inquired to be aware of unconscious and
conscious behaviour patterns. They learn to distinguish between these two
different endeavours and they are given the opportunity to experiment
this. The first exercise is doodling followed by practicing orthogonal lines.

Unconscious and Conscious

“It is a phase in which they learn to relax, to put the mind at rest which

is a difficult task for a beginner. The exercise of doodling is a practice for
relaxation. This behaviour, an unconscious drawing expression may be
considered the Artist’s prerogative. In this process of experimentation, the
unconscious mind can achieve playful interesting results which are often
products of emotional value”. (Janeba, 1966, 10)

The big question in the minds of adolescents was why they were doing this
exercise. Although doodling is defined as an unconscious act, eventually it
turns into real relaxation and then very often urges you to start a project,
an artwork, etc. I am still continuing to start the basic design course with
doodling where the students are asked to free their minds and hands on

a black or white sheet (combining colors if needed). This unconscious
drawing exercise looks easier at first glance but has always been a difficult
task for the beginner. It requires the student to learn how to relax the hand
and how to put the mind at rest simultaneously. The results have often
been experimental, creative, emotional, and unconventional.

Frame of Reference

Another starter was a composition by letters. Then I had seen an agro-
chemical industry’s booklet in which the letters were arranged vertically.
It challenged me and since we were asked to use 5 letters I added the “0”
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Figure 5. Drawing tables reinterpreted
(Author’s archive).

Figure 6. Three-Dimensional volumetric
study by Suha Ozkan, 1964, (Celik,
Kocabiyikoglu, 2019).
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and [ started to ask questions to myself. What characters, on which part of
the blank sheet, how to relate letters to each other? Later I realized that we
were given a problem not only concerning composition but to putting in
our minds the notion of frame of reference.

The Discerning Approach
Exactness and Perfection

In the second phase, Kindergarten of Design introduces the notions of, in
Janeba’s words, “mass-production, and the existence of machine-made
articles and concept of exactness. The drive to make these articles as perfect
and as functional as possible became a necessity in our mechanized and
highly competitive society” (Janeba, 1966, 17). To this end, we were asked
to make axonometric drawing of our drawing tables, coloured by using a
ruling pen (trilin). We have to be keen on exact measurements and also a
good analysis of the product. Since I do not have any documentation of my
product I am presenting a set of similar studies performed at METU City
and Regional Planning Department First Year Studio instructed by Argun
Evyapan and the Author in the 1980s.

Such a study would also provoke the students’ capacity in two-dimensional
presentations, making it easier to move to the three-dimensional world.

Three Dimensions

We were introduced to the concept of frame of reference in two dimensions
followed by two dimensional studies. Then we are asked to design a cube
divided into volumes by the use of planes, which should be legible on all
its sides. The cube had to be a composition of volumes. We were introduced
to thinking in three dimensions by combining volumes.

I had a chance to access Suha Ozkan’s volumetric work. Janeba insists

that basic design “should make the students aware of, and capable of
comprehending three dimensional structures, imaginative forms, space and
the function of the colour”. As for myself, my work was found an orderly
arrangement though not very creative.
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4. The works framed by red lines belong to
me. I am not in the picture. My dear friend
Giirkan Ertas, who provided the photo, is
defending his work. Thanks to him that I
have been able to write this article.

Figure 7. METU Faculty of Architecture First
Year Studio Jury (1963-1964): My works are

indicated by the red lines (4).
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Striving for an Intellectual and Technical Background

Janeba observes that striving for an intellectual and technical background
is enthusiastically received by the students. The next move intends to
familiarize the young brains with process design and we go back to
Froebel’s Gabe (gift) and Beschiftiqung (work). In the process the following
works have been accomplished by the use of different gifts:

1. Make a composition employing the three basic forms; square,
triangle, circle and carve it on plaster of Paris (gypsum) cast

2. Make a papier-maché form of the composition using the plaster of
Paris cast and dry

3. DPresent the relief with achromatic colours

4. Construct the design using wire (brass frame and copper structure)
attached by soldering (many of us tasted 220 volts from electricity
plugs embedded in the floor)

5. Fill every segment of the composition with a different material
6. Ido not recall the details of the 6™ work.

Under this heading, we came across a composition with the three basic
geometric forms of Johannes Itten (whose name we did not even know
at that time) and its representation in different materials and forms.
Unfortunately, because I did not own a camera, I do not have documents
related to the work I did at that time. Coincidentally, the photograph
presented to me by my classmate Giirkan Ertas includes the design

we made using three basic geometric forms (gabe) and other works
(beschiftigung) accomplished.

It was a very surprising retreat for us. First, a composition was requested
with three basic geometry elements (square, triangle and circle). Our design
was followed by carving the elements on plaster casting and making them
three-dimensional, and the mould work we produced with paper pieces
and pulp. Then we painted our design achromatically.

We did not know when it would be finished, and then we were asked to
arrange the composition as a structure that combines thin copper wires and
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Figure 8. The main idea of the design sits
on the grid (reproduced by the author; the
background photo represents the METU
architecture building’s exposed concrete
walls).

Figure 9. Papiér Mache mould and
achromatic painting (author’s archive).

Figure 10. METU Faculty of Architecture
First Class Studio; Plaster Casting and Paper
Pulp Mould; 1963-1964, (author’s archive).

Figure 11. Gypsum Casting, thick brass frame
and thin copper wires (author’s archive).

Figure 12. Brass frame in fact contains 180
materials; unfortunately the photo does not
display them (author’s archive).
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thick brass rods by soldering method (Figure 11), and then the resulting
split shape was drawn on a cardboard and we had to use a different
material in each compartment. I think I was able to complete this task by
finding or producing around 180 materials (Figure 12).

When I look back 60 years from today, the first thing I see is how I started
from a grid. In the background of my works (beschiftigung), products that
are made more deliberately, and even more professionally built on form
relationships, draw attention (Figures 7 and 13).

Perhaps unconsciously, I based my composition on the grid, which is the
most basic structure produced by the human mind. As far as I remember,
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Figure 13. More elaborate forms (author’s
archive).

Figure 14. Interior space of Aslanhane
Mosque; Wooden structure and Greco-
Roman column heads; Perspective by Fevzi
Yalim, 1964 (Celik, Kocabiyikoglu, 2019);
Photo (Author, 2023).
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although Janeba did not find my work very creative, he did not find the
order in it strange and even found it positive. It was the second time that
my work was being considered orderly. The UNESCO report also affirms
the concept of order in certain places. Gestalt theory, also mentions two
categories; order and meaning; the first directs the functioning of inorganic
nature, and the second controls the values and meanings of human beings
(Giinay, 2007, 94). The slogan that quantity and quality should be in
balance for every gestalt was also one of Fritz Janeba’s basic ideas.

The Architectural Vision

The most exciting facade of any design studio is that you always have a
new combination of Gabe (gift) and Beschiftigung (work)- as also described
by Janeba, (1966, 36), “Each year a programme has been prepared in
accordance with the time available and appropriate to the maturity of the
class. Such a programme took always care of a local site; a site which was
easily accessible to everyone”.

Our final assignment in the first year studio was to plot the measurements
and drawings of the Ankara Aslanhane Mosque. At first glance, it appeared
to be a technical job that did not involve design. When we got into it,

we saw that it was a much more complex problem area. We took the
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5. At the Middle East Technical University,
visiting an antique site has become a cultural
trait for the first year students. At TED
University we have travelled in time to
design an international community, a garden
and an industrial city in 1930s. Lately we
redesigned Roman Ankyra, and at present
Ottoman Angora is under scrutiny.
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measurements in small groups. Site plan, plans at different elevations,
sections, facades, wooden columns and beams, different partitions in the
interior, parapets, mihrab and pulpit, different window sections, and
decorations covered our gifts and works.

On the outside, the minaret and the doors suddenly drew us to the
problems of what is a building, how it is different from a structure, and
how to draw it. Kindergarten indoctrination has been replaced by precise
drawings and measurements that need to be done with serious care. I think
that the drawings we made with graphos at a time when we did not know
the rapidograph yet trained our patience as well.

The first-year Fundamentals and Techniques of Design course covered
valuable processes for me in which I developed craft skills. We went
through a process where we learned not only to use drawing tools such as
pencil, triline, graphos, rapidograph, but also to use paint materials such as
acrylic paint and tile ink, as well as skills such as plaster casting, carving,
papier-maché, soldering techniques, and elements such as structure

and materials. It does not seem easy to me to explain the changes and
challenges that all of these fundamentally created in my mental structure to
adolescents who have not experienced them.

Fritz Janeba’s UNESCO report of 1966 covered a different topic than my
class’s experience where the next year students were asked to design the
habitat of a dragon by travelling in time.

“Our dragons are members of the particularly ancient family of the
“Draco Ancyracus”. Their pre-historic ancestors came from Anatolia.
They roamed the country-side when Mount Erciyas ejected lava and tuffs
over Cappadocia. At this time the atmosphere was still saturated with the
sulphur fumes of the surrounding volcanos. Later on in historical times
our pair visited the district of Ankara again. They were very much liked
by the Phrygians, the Romans and the Galatians, and the Seljuks became
particularly attached and great admirers”. (Janeba, 1966, 27)

What we learned in the Kindergarten of Design was never restricted to any
time interval. I have consolidated this approach in my teaching experience
both in Middle East Technical University and TED University (5). This
approach was adopted by other members of both departments and in my
opinion, successful results were obtained. I have endeavoured to carry the
principles I have learned to the urban and rural settlements as well. The
morphology of the city and its environs were investigated and produced
with concepts such as frame of reference, foreground-background, balance,
spontaneous or orderly, organic and mechanic, gestalt rules, interface,
abstraction, environment, human circulation, unit of life, cluster, society,
space gradation. An article summarizing city planning practice and gestalt
rules interrogates these bonds (Giinay, 2007).

CONCLUSIVE REMARKS

Fritz Janeba returned to Austria after nearly 30 years and in 1967 was
appointed director of the master’s program at the Vienna Academy of
Applied Arts. In 1973, an exhibition prepared by graduate students at
the Museum of Applied Arts, a unit of the University, was later turned
into a publication. From the document, we understand that he used

the Kindergarten of Design approach at the master program, while in
Melbourne and Ankara he practiced it in the first year basic design class.
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In the modern view, the kindergarten was developed for the life cycle
called Early Childhood which covers ages 3-6 and is characterized by
playfulness:

“According to early childhood research, play develops social skills, increases
cognitive functioning, stimulates creativity, and improves a host of other
laudable and socially valued skills. However, young children’s play is
something far more profound than an activity to help kids better adapt to
the world around them. Play is as much about remembering as it is about
adapting.” (ARMSTRONG, 2007, k.e. 1456)

Fritz Janeba however has used an Early Childhood method for more
grown students who enter their high education adventure towards the
end of adolescence and get their education in the very initial years of early
adulthood. Thomas Armstrong (2007, k.e. 2538) marks that part of the life
cycle between ages 12-20 as “spiritual passion”.

“If there’s one thing you can say about teenagers, it’s that they’re passionate.
They're passionate about their clothes, their music, their love interests, their
friends, and their ideals. The biochemical tide that surges through their
brains and bodies during puberty virtually ensures that ardour and zeal will
express themselves in some tangible way between the ages of thirteen and
twenty.”

Any educator should well be aware of this fact. In the first two years of
undergraduate university education, the students are full of passion and
enthusiasm and they are ready to be given shapes and their brains are open
to be reformatted. They are full of enthusiasm for themselves and their
communities.

This study is the expression of Fritz Janeba’s views on survival, personality
and most importantly his method of education, which the author met as a
first-year student of the Department of City Planning at METU in the 1963-
1964 academic year. While doing this, documents were often relied on, and
sometimes feelings and thoughts were brought to the fore.

Based on the idea of kindergarten of Design basically developed by
Frederick Froebel, the relationship between the gifts (gabe) and the
depictions of works (beschiftigung) and the kindergarten were judged.

Fritz Janeba left his profession at some point in his life under the

influence of the different world pictures he lived in and devoted himself
to education. It is clear that the concept and name of the kindergarten of
design he started in Australia originated from Frederick Froebel. It is also
impossible for Janeba not to know this course as it was taught by Johannes
Itten at the Bauhaus. I think in Australia, Frit Janeba discovered Froebel
with the vorkurs idea and set up this process under the heading of basic
design.

This work has given me the opportunity to recall what I received from Fritz
Janeba in the early 1960s. It is very recent for me to learn the concept of
kindergarten in design. It was also exciting to find Frederick Froebel and
Johannes Itten under this training. The education that Fritz Janeba put into
practice in Australia, Ankara and in his own school in his final years was
undoubtedly based on the Vorkurs experience. The author of this text, on
the other hand, perhaps as an extension of the kindergarten education of
design in the subconscious, saw this worldview designed for architecture
as an extension of geomorphology and urban morphology, and based

his educational philosophy in the last more than 40 years on these
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perspectives. The first period of basic design education is based on Froebel
- Itten and the second half is based on Froebel-Janeba.
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TASARIMIN ANAOKULU

Tasarimin Anaokulu, Fritz Janeba tarafindan olusturulmus bir egitim
yontemidir (yaklasim, uygulama). Janeba’nin Melbourne, Ankara ve
Viyana'daki egiticiligi sirasinda gelistirdigi tasarimin anaokulunun
temelinde oyun etkinligi yatmaktadar.

Fritz Janeba'nin egitim yaklasimi asagidaki adimlar: kapsamaistir:

e Temel olarak duyumlar: yakalamak, eldeki tasarim
probleminin canliligini, diizenini ve yapisini anlamak,
degerlendirmek, tanimak ve bunlar1 sunmak.

e  Disiplinin entelektiiel, yaratic1 ve teknik yonlerini izleyerek,
yasadigimiz mekanlarin yaratilmasi igin gerekli formlar:
gelistirmek ve buna hakim olmak.

e Sonunda bir yapim projesi gelistirmek icin gerekli aragtirma,
kesfetme ve yaratmanin tiim asamalarini bir tasarim gorevi
olarak yerine getirmek. Bu siiregte, insan dogasini ortaya
¢ikarabilecek her sey; nese ve cosku, dogal oyun i¢giidiistiyle
birlesecektir

Anaokulu diisiincesinin kokleri Alman egitimci Frederick Froebel'e (1782-
1852) kadar uzanmaktadir. Janeba, Tasarimin Anaokulu uygulamasimni
Orta Dogu Teknik Universitesi Mimarlik Fakiiltesi'ne temel tasarim egitimi
altinda aktarmigtir. Dersin programi, bir gocugun anaokulunda aldig1
erken egitim uygulamasina benzetilmektedir.

THE KINDERGARTEN OF DESIGN

The Kindergarten of Design is a method (approach, practice) originally
established by Fritz Janeba. He has established the kindergarten of design
as a basic course of architecture, which developed gradually during
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Janeba’s teaching in Melbourne, Ankara and Vienna. Janeba claimed that in
the foundation of design teaching lays the play activity.

Fritz Janeba’s education approach depended on:

o Basically capturing of sensations, moreover understanding,
assessing, recognizing vitality, order and structure of the design
problem at hand and presenting them.

o Conquering the design problem by pursuing intellectual, creative
and technical aspects of the discipline and developing principles of
merging of forms, for the creation of spaces.

o Eventually developing a construction project, fulfilling a design
task with all phases of surveying, discovering and creating. In
this process Joy and enthusiasm are coupled with the natural play
instinct - anything that can bring out the human nature.

The roots of the idea of the Kindergarten goes back to German educator
Frederick Froebel (1782-1852) The Austrian Fritz Janeba developed the
idea in Melbourne / Australia. Later he transferred the Kindergarten of
Design Studio to the Faculty of Architecture at the Middle East Technical
University, under basic design education. He compared the program of
the course to the concept of the early schooling a child receives in the
Kindergarten.
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