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EDITORDEN

Degerli Okurlar,

Yeni bir sayimizla yine sizlerle birlikte olmaktan ve bu say1 ile yayin hayatimizin dokuzuncu yilin
tamamlamaktan mutluyuz, gururluyuz.

Degerli hakemlerimizin ¢ok 6zenli degerlendirmelerineticesinde yayinlanmasi onaylanan, farkli ve 6zel
konular1 iceren makalelerimizin, mimarlik i¢in degerli katkilar saglayacagini umuyoruz.

Yine bir akademik yilin baglangicinda, meslektaslarimiza verimli bir calisma donemi dilerken, bilimsel
arastirmalarinin da degerli yayinlarla taglanacagini biliyor ve bu konuda paydas olmaktan mutluluk
duyacagimizi belirtiriz.

6 Ekim 2025 tarihindeki Diinya Mimarlik Giinii ‘niin temasi, “Gii¢ i¢in Tasarim” olarak belirlenmistir.
Biz de tiim meslektaglarimizin basarili ¢alismalariyla her zaman giiclii olmasini diler, bu yayinda katkisi
olan ve emegi gecen herkese tesekkiirlerimizi sunariz. Yeniden bulusana kadar saglikla, sevgiyle ve
mimarca kalin.

Saygilarimla

Prof. Dr. Zihni Turkan
Bas Editor

EDITOR’S MESSAGE

Dear Readers,

We are delighted and proud to be with you again with a new issue and to complete our ninth year of
publication with this issue.

We hope that our articles, covering diverse and specialized topics and approved for publication after the
meticulous evaluations of our esteemed referees, will make valuable contributions to architecture.

As we begin another academic year, we wish our colleagues a productive academic year. We know that
their scientific research will be crowned with valuable publications, and we are delighted to be a partner
in this endeavor.

The theme of World Architecture Day on October 6, 2025, has been chosen as "Design for Strength."”
We wish all our colleagues continued strength through their successful work and extend our gratitude to
everyone who contributed to and contributed to this publication. Stay healthy, full of love, and as
architect until we meet again.

Regards

Prof. Dr. Zihni Turkan
Chief Editor
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Gaziantep ve Lefkosa kenti surlarici geleneksel konutlarinin termal konfor
acisindan degerlendirilmesi

Evaluation of the traditional houses of Gaziantep and Nicosia walled city in terms of thermal
comfort

Mizgine KARAASLAN !
Turgay SALIHOGLU 2

OZET

Sanayi Devrimi’'nden sonra ortaya ¢tkan sosyal ve ¢evresel sorunlara karsi bir yanit olarak yeniden tanimlanan
stirdiiriilebilirlik kavrami, enerji tiketimini azaltan, kullanici konforuna éncelik veren ve mimaride dogal
kaynaklart en verimli sekilde kullanan yaklasimlar: ortaya cikarmistir. Termal konfor, i¢c mekdnda yasam
kalitesinin temel bir ol¢iitii olup, yapimin kullaniciya hava hareketleri, nem ve sicaklik agisindan ideal bir ortam
sunmasini ifade etmektedir. Ozellikle degisen iklim kosullarinda, tiiketilen enerjiyi minimum seviyeye indirerek
dogal iklimlendirme olan termal konforu saglamak, sitirdiiriilebilir mimarinin baslica hedeflerinden biri olmustur.
Bu arastirma, farkly iklim kosullarina sahip Gaziantep ve Lefkosa Surlarigi'ndeki geleneksel yapilarin, termal
konforu nasil sagladigint irdeleyip ve bu dogrultuda stirdiiriilebilir mimari anlayisina nasil katkida bulundugunu
degerlendirmektedir. Gaziantep 'in karasal iklimine uyumlu sekilde insa edilen geleneksel evler, dar sokaklar, kalin
tas duvarlar, avlu diizenlemeleri, yerel tas kullanimi ve yiiksek tavanlariyla yazin serin, kisin is1 yalitimini
saglayacak sekilde tasarlanmistir. Lefkosa Surlarici’ndeki geleneksel evier de Akdeniz iklimine uyum saglayacak
sekilde tas ve kerpic malzeme kullanimi, avlular, dogal havalandirma o&geleri ve yiiksek tavanlaryla yaz
sicaklarina karsi verimli ¢oziimler sunmaktadw. Gaziantep ve Lefkosa Surlarigi'ndeki geleneksel yapilar
yonlenme, agiklik diizenlemeleri, mekdansal organizasyon ve malzeme segimi gibi mimari ogeler, yasam kalitesini
artirmak ve enerji tiiketimini azaltmak amaciyla tasarlanip, termal konforu saglamaktadir. Sonug¢ olarak,
Gaziantep ve Lefkosa Surlari¢i'ndeki geleneksel yapilar, yerel iklimle uyumlu olarak sekillenip, kiiltiivel ve estetik
degerleri tasiyarak, ayni zamanda siirdiiriilebilir mimarinin modern ilkelerine vehberlik eden degerli érnekler
olarak kabul edilmektedir.

Anahtar kelimeler: Siirdiiriilebilir mimarlik, Termal konfor, Geleneksel yapilar, Gaziantep, Lefkosa surlarigi.

1 Yakin Dogu Qniversitesi Lisanslstl Egitim Enstitlist, Lefkosa, Kuzey Kibris. 20243887 @std.neu.edu.tr ORCID: 0009-0008-4779-0237
2 Yakin Dogu Universitesi Mimarlik Fakuiltesi, Mim. Bdl., Lefkosa, K. Kibris. turgay.salihoglu@neu.edu.tr ORCID: 0000-0003-0672-6593
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ABSTRACT

The concept of sustainability, redefined as a response to the social and environmental problems that emerged after
the Industrial Revolution, has led to approaches that reduce energy consumption, prioritize user comfort, and
utilize natural resources in architecture in the most efficient way. Thermal comfort, a fundamental measure of
indoor quality of life, refers to a building's ability to provide an ideal environment in terms of air movement,
humidity, and temperature. Especially under changing climate conditions, achieving thermal comfort through
natural climate control while minimizing energy consumption has become one of the main goals of sustainable
architecture. This study examines how traditional buildings in Gaziantep and the Walled City of Nicosia, which
have different climatic conditions, achieve thermal comfort and how they contribute to the understanding of
sustainable architecture in this context. Traditional houses in Gaziantep, adapted to the continental climate, are
designed to stay cool in summer and provide insulation in winter through features such as narrow streets, thick
stone walls, courtyard arrangements, the use of local stone, and high ceilings. Likewise, traditional houses in the
Walled City of Nicosia, adapted to the Mediterranean climate, offer efficient solutions to summer heat through the
use of stone and adobe materials, courtyards, natural ventilation elements, and high ceilings. The architectural
elements of traditional buildings in Gaziantep and the Walled City of Nicosia such as orientation, the arrangement
of openings, spatial organization, and material selection are designed to enhance quality of life and reduce energy
consumption, thereby achieving thermal comfort. In conclusion, the traditional buildings of Gaziantep and the
Walled City of Nicosia, shaped in harmony with the local climate and reflecting cultural and aesthetic values, are
recognized as valuable examples that also guide the modern principles of sustainable architecture.

Keywords: Sustainable architecture, Thermal comfort, Traditional buildings, Gaziantep, Nicosia walled city.

1. GIRiS

Sanayi Devrimi, insanlik tarihinin doniistiiriicii bir siireci olarak 18. yiizyilin sonlar1 ile 19. ylizyili
kapsayan bir donemde yasanmistir. Bu donem, tarihte onemli bir kirilma noktasi olmustur. Sanayilesme,
teknolojik ilerlemeler ve biiyiilk ekonomik biiylime getirirken, ayn1 zamanda kaynaklarin tiikenmesi,
ormansizlagma ve kirlilik gibi ¢evresel sorunlarin ortaya ¢ikmasina da neden olmustur. Ayrica, artan
sosyal esitsizlikler ve zorlu ¢alisma kosullar1 gibi toplumsal sorunlar da giindeme gelmistir. Tiiketime
yonelik kisa vadeli odaklanma ve kitlesel {iretim, kaynaklar1 hizla tiikketen ve siirdiiriillemez dongiiler
olusturan uygulamalara yol agmustir. Fosil yakit kullanimindaki artis, gevresel tahribati daha da
agirlastirirken, bu kaynaklara duyulan bagimlilik uzun vadede ciddi problemlere neden olmustur. 20.
ylizyilm ortalarinda, siirdiiriilebilirlik kavrami, Sanayi Devrimi'nin ekonomi, toplum ve ¢evre iizerindeki
olumsuz etkilerine bir tepki olarak gelismistir. Siirdiiriilebilirlik, mevcut ihtiyaglar1 karsilamanin yani
sira, gelecek kusaklarin kendi gereksinimlerini karsilama imkanlarini riske atmama prensibini ifade
etmektedir. Bu kavram, ¢evresel, sosyal ve ekonomik unsurlari bir araya getirerek kalkinmaya dengeli
bir yaklasim sunmayi amaglayan biitiinciil bir anlayisi temsil eder. Siirdiiriilebilirligin temel hedefi,
cevrenin, insanlarin ve topluluklarin uzun vadeli refah ve sagligin1 destekleyecek sistemler, yontemler

ve yasam bic¢imleri olusturmaktir (Allen, 2017; Schwab, 2019).
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1970'i yillarda bilim insanlari, sosyal reformcular ve gevreciler, sadece ekonomik biiylimeye
odaklanmanin yeterli olmadigini, ayn1 zamanda toplumun ve ¢evrenin refahini da dikkate alan yeni bir
kalkinma modeli gerektigini vurguladilar. Bu dénem, insan yasam kalitesini yiikseltmeyi ve ¢evresel
etkileri en aza indirmeyi hedefleyen siirdiiriilebilir mimarinin ortaya c¢ikisina da sahne olmustur.
Siirdiiriilebilir mimari, dogal kaynaklar1 en verimli sekilde kullanan, enerji tiiketimini minimuma indiren
ve yasam dongiisii boyunca ¢evre dostu olmay1 hedefleyen yapilarin tasarimi ile insasini ifade eder. Bu
yaklasim, binalarin yalnizca estetik acidan hos ve konforlu olmasini degil, ayni zamanda islevselliklerini
uzun vadede korumasini da amagclar (Bennetts vd., 2003). Siirdiiriilebilir mimaride, ¢evreye verilen
zarar1 en aza indirmek, enerji verimliligini artirmak ve kullanicilarin yasam kalitesini yiikseltmek
oncelikli hedefler arasinda yer alir. Bu dogrultuda, yenilenebilir ve geri doniistiiriilebilir malzemelerin
tercih edilmesi, enerji tasarrufu saglayan teknolojilerin uygulanmasi, dogal aydinlatma ve havalandirma
sistemlerinin kullanilmasi gibi yontemler 6n plana ¢ikar. Boylece hem gevresel siirdiiriilebilirlik hem de
ekonomik verimlilik saglanirken, yapilarin karbon ayak izi énemli dl¢iide azaltilir ve performanslar
uzun vadede korunmus olur (Sahinéz, 2019; Cigan ve Yamagli, 2020).

Siirdiirtilebilir mimarinin temel unsurlarindan biri, dogal iklimlendirmenin bir diger deyimle termal
konforun saglanmasidir. Bilim insanlarinin ortaya koydugu veya yeniden tanimladigi termal konfor, i¢
mekan sicakligini ideal diizeyde tutarak kullanicilarin enerji tiiketimi yiiksek sistemlere (6rnegin, 1sitma
cihazlar1 veya klima) ihtiyag duymadan rahat hissetmelerini ifade etmektedir. Kullanicilarin yasam
kalitesi agisindan kritik bir unsur olan termal konfor, yalnizca bireylerin fiziksel rahatligini ve sagligini
desteklemekle kalmaz, ayni zamanda bir binanin enerji tiikketimini optimize ederek siirdiiriilebilirlik
hedeflerine ulasmasina da katkida bulunur. i¢ mekan sicakliklarimin mevsimsel kosullara uygun sekilde
diizenlenmesi hem konfor seviyesini artirir hem de gereksiz enerji kullanimini 6nleyerek ¢evresel
etkilerin azaltilmasina yardimci olur. Bu nedenle termal konfor, enerji verimliligi, iklim dostu
teknolojiler ve siirdiiriilebilir tasarim ilkeleriyle dogrudan iligkilidir. Birbirini tamamlayan bu unsurlar,
teknolojik ilerlemenin insan refahiyla ve ¢evrenin korunmasiyla dengelenmesini saglayan biitiinciil bir
kalkinma yaklagimimin O6nemini agikca ortaya koyar. Bdyle bir yaklasim hem mevcut yasam
standartlarini iyilestirmeyi hem de gelecek nesillerin saglikli, yasanabilir ¢evrelere sahip olmasim
giivence altina almay1 hedefler (Gezer, 2013; Nagashima vd., 2018).

Halbuki tiim bu unsurlarin geleneksel mimaride var oldugunu gorilmektedir. Ciinkii geleneksel
mimari, yiizyillar boyunca geliserek termal konfor saglayan ortamlar olusturmak amaciyla tasarlanmig
cesitli bina stilleri ve tekniklerini icermektedir. Termal konfor, insanlarin ne ¢ok soguk ne de asir1 sicak
hissettikleri, i¢ mekan sicakliklarinin refah ve saglik i¢in uygun oldugu bir durumu etmektedir.
Geleneksel konutlar ise, belirli bir bolge, kiiltiir ya da tarihi doneme ait tasarimlar, malzemeler ve
yontemler kullanilarak inga edilen yapilar1 tanimlamaktadir. Geleneksel yapilar, ¢evresel kosullar ve
yerel iklimlere uyum saglayarak, ideal termal konforu elde etmek i¢in modern mekanik sistemlere,

ornegin merkezi 1sitma ya da klima gibi, ¢ok bagimli olmadan 6zgiin yontemler gelistirmistir.
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Bu teknikler, yalnizca konfor sunmakla kalmaz, bunun yani sira siirdiiriilebilir olup, giiniimiizde
cevre dostu ve enerji verimli binalar insa etme ¢abalarina da uygundur (Bekar ve Altuntas, 2021).

Bu calismada, Tiirkiye’ den Gaziantep ve Kibris’in baskenti olan Lefkosa Surlari¢i geleneksel
evleri, termal konfor sartlar1 agisindan detayli bir sekilde incelenmistir. Gaziantep'in geleneksel evleri,
bolgenin sosyal yapisini, iklim 6zelliklerini ve zengin kiiltlirel mirasin1 yansitmaktadir. Anadolu’da
Gaziantep kentindeki geleneksel evlerin 6rnek alinma nedeni, bdlgenin iklimine uyum saglayan yerel
mimari 6zelliklere sahip olmasi ve kentin Tarihi Ipek Yolu iizerinde yer alarak tarih boyunca insan
hareketliliginin yogun oldugu bir ugrak noktasi olmasidir. Hem islevsellik hem de yerel gelenekleri bir
araya getiren bu yapilar, iklime duyarli mimarinin mitkemmel 6rneklerinden biridir.

Letkosa Surlarigi geleneksel evleri, Kibris'in mimari ve kiiltiirel mirasinin énemli bir unsuru olarak
one ¢ikmaktadir. Kibris'in baskenti Lefkosa'nin tarihi surlari i¢inde bulunan bu yapilar, adanin benzersiz
kiiltiirel etkilerini ve tarihini yansitarak, Akdeniz iklimine uyum saglayacak sekilde tasarlanmigtir.
Kibris Adasi'nda Lefkosa kentinin 6rnek olarak segilmesinin sebebi, adanin zengin bakir madenlerine
sahip olmasi, Akdeniz ticaret yolu iizerinde bulunmasi ve bolgedeki stratejik konumu sayesinde tarih
boyunca siirekli insan hareketlerine sahne olmasidir. Tiim bu insan hareketlerine ragmen, kendi kendine
has bir geleneksel mimari olusmustur. Surlari¢i geleneksel evlerinin mimarisi hem estetik agidan hem

de islevsel olarak kendine 6zgii bir karakter sunmaktadir.

2. METODOLOJi

Bu calismada, Gaziantep ve Lefkosa Surlari¢i’ndeki geleneksel evler termal konfor agisindan
arastirilip degerlendirilmistir. Caligmada nitel aragtirma yontemi kullanilmis, yerinde fotograf ¢ekimi,
analiz ve gozlem gibi gorsel-analitik yontemler kullanilmistir. Aragtirmanin veri toplama siirecinde ise,
her iki bolgede bulunan geleneksel yapilar, belirlenen mimari kriterlere gore incelenmistir. Bu kriterler;
arazi kullanim1 ve yonlenme, mekan organizasyonu, yapi malzemesi, avlu, agikliklar (kap1 ve pencere)
ve cumba gibi yerel mimarinin temel 6gelerini kapsamaktadir. Bu analiz parametreleri, yalnizca
geleneksel mimarinin fiziksel ve islevsel 6zelliklerini degil, ayn1 zamanda siirdiiriilebilirlik ilke ve
hedefleriyle olan iligkisini de ortaya koymaktadir. Yerel malzeme kullanimi, dogal havalandirma, pasif
1sitma-sogutma ¢ozlimleri, golgeleme elemanlar1 ve ig-dis mekan iligkileri gibi mimari unsurlar hem
Gaziantep hem de Lefkosa Surlari¢i’ndeki ¢evresel siirdiiriilebilirligi destekleyen stratejiler olarak one
¢ikmaktadir. Bu baglamda ¢alisma, geleneksel mimarinin siirdiiriilebilir tasarim yaklasimlariyla nasil
ortiistiigiinii ortaya koymay1 amaglamaktadir. Alan galismasi sirasinda elde edilen bulgular, geleneksel
yapilarin gevresel kosullara ve yerel iklime gore nasil tasarlandigin1 anlamaya yonelik incelenmistir.

Her yapmin siirdiiriilebilirlik potansiyeli, ¢evre ile etkilesimi ve kullanici konforu belirlenen
kriterlere gore goz oniinde bulundurulmustur. Son olarak, elde edilen tiim degerlendirilip, her iki

bolgenin yerel mimari yaklasimlar: termal konfor (dogal iklimlendirme) ¢ergevesinde yorumlanmastir.
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3. ALAN CALISMASI
3.1. Gaziantep Kenti

Gaziantep kenti, Tiirkiye'nin glineydogusunda bulunan, 2.500 yil1 askin ge¢cmisiyle diinyanin en
eski yerlesim bolgelerinden biridir. Cografi acidan, Gaziantep, Giineydogu Anadolu ile Akdeniz
bolgelerinin birlesim noktasinda yer almaktadir ve bu stratejik konumu, farkli medeniyetler ve kiiltiirler
arasinda bir koprii islevi gorerek tarihi bir rol istlenmistir. Gaziantep, karasal iklim ile Akdeniz iklimi
arasinda bir gecis iklimine sahiptir. Yazlar sicak ve kuru, kislar ise soguk ve yagisli gegmektedir.
Gaziantep'in en soguk ay1 Ocak, en sicak aylar1 ise Temmuz ve Agustos'tur. Gaziantep’te yilin en diisiik
sicaklik degeri -17,5 C°, en yiiksek sicaklik degeri ise 44,0 C°, yillik ortalama sicaklik ise 14,9 C*’dir
(Ugur, 2004; Karaaslan, 2020).

3.1.1. Gaziantep Geleneksel Evleri

Gaziantep, Tiirkiye'nin giineydogusunda yer alan ve zengin mimari ile tarihi mirasiyla 6ne ¢ikan
onemli bir kenttir. Sehir, tarih boyunca bir¢ok medeniyete ev sahipligi yapmis olup, bu birikim
mimarisine de yansimistir. Gaziantep’in geleneksel evleri, bolgenin kiiltiirel ¢esitliligini ve yasam tarzini
yansitan mimari yapilar arasinda yer alir. Bu evler, tas malzeme kullanimi, yiiksek duvarlar ve avlu
diizenlemesiyle dikkat ¢ceker. Genellikle sokaktan tamamen izole edilmis olan bu avlular, 6zel yasam
alanlarim1 koruma amaci tasir. Evler, yerel iklim kosullarina uyumlu olarak inga edilmistir. Mahalle
dokusu ise organik olarak geligsmis, dar sokaklar ve ¢ikmaz sokaklarla sekillenmistir. Gaziantep evleri,
hem estetik hem de islevsel dzellikleriyle geleneksel mimarinin yasatildigr degerli 6rneklerdendir
(Deringol, 2015; Kaleoglu Kanalici, 2012). Asagida, Gaziantep'in geleneksel mimarisine ait temel
ozellikler vurgulanmistir:

Arazi kullanimu ve yonlenme: Gaziantep’te, konutlarin mekanlarinin farkli yonlere bakmasi
saglanarak termal konfor artirilmistir. Evler genellikle giineye yonelmekle olup, bazi yapilarda avlu
etrafinda konumlanan iki binadan biri giineye (kible ev), digeri kuzeye (poyraz ev) bakmakta olup, bu
iki ev aym aile tarafindan yazlik ve kislik olarak kullanilmaktadir. Bu diizenleme, giines 1s1gindan
maksimum diizeyde faydalanma amaciyla tercih edilmistir. Kuzeye bakan poyraz evler, bahar ve yaz
aylarinda gilinesi arkalarina aldiklar i¢in kullanilirken, glineye bakan bol giines alan kible evler ise kisin
tercih edilmektedir. Kuzeye bakan evler, kullanim stiresi daha kisa oldugu i¢in genellikle iki kathdir.
Giineye bakan evler ise kullanim siiresi daha fazladir, bu yiizden daha korunakli olup, i¢ kapakli
pencerelere ve kalin duvarlara sahiptir, genellikle iki ya da ti¢ katlidir. Gaziantep’in geleneksel
dokusunu olusturan bolgelerde, arazi egiminin az olmasi, parsel sekillerinin olusumu ve yapilarin parsel
kullaniminda esnek ¢oziimler gelistirilmesine olanak tanimistir. Gaziantep geleneksel evleri, genellikle
dar parseller tizerinde uzun ve derin bir yerlesim planina sahip olarak insa edilmistir (Sekil 1). Bu
yaklagim, mevcut arazinin en verimli sekilde kullanilmasini saglarken, aile i¢in korunakli ve 6zel bir
alan saglamaktadir. Ayrica, topografyaya uyum saglama amaciyla bina yapiminda zemine yapilan
miidahalelerin minimum seviyede oldugu dikkat ¢gekmektedir. Bu evlerde, bodrum katlarda mahzen ya

da magara kullaniminin yaygin oldugu da gorilmektedir (Yiice, 2010).
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Sekil 1. Gaziantep yerel mimaride arazi kullanim1 ve yonlenme
(Gaziantep Sahinbey Belediyesi, 2025).

Mekan organizasyonu: Geleneksel Gaziantep evleri incelendiginde, yliksek duvarlarin arkasinda
avlu etrafina yerlestirilmis bir plana sahip oldugu gozlenmektedir. Mezopotamya bolgesinde sikca
rastlanan ve Gaziantep yerel mimarisinin énemli unsurlarindan biri olan kabalti da bu yapilarda 6ne
cikar. Kabalti, ayn1 konuta ait iki yapinin sokak iizerinde birlesmesiyle olusan bir yapidir ve yar1 agik
bir alan sunarak kisin ve yazin yagmurdan ve glinesten ve korunma imkéani saglamaktadir (Sekil 2).
Gaziantep geleneksel evleri mekan organizasyonu incelendigi zaman Erman ve Geyyas’inda (2022)
belirttigi gibi, Gaziantep geleneksel evleri, komsularla bitisik nizamda, duvarlarla ¢evrili avlularin
etrafinda insa edilmis tek bir yapidan veya yazlik ve kislik olmak iizere iki ayr1 binadan olugmaktadir.
Binanin alt katinda, avludan merdivenle inilen ve soguk depo olarak kullanilan bir magara yer alir. Ust
katta ise, avludan merdivenle erisilen yagam alanlar1 bulunur. Mekanlarin yoniine bakildiginda, yatma
ve yasam alanlarinin genellikle giineye baktig1 dikkat cekmektedir. Agik veya dogramalarla kapatilmig
eyvanlar, yazin yar1 agik bir alan olarak giinesten korunma saglar ve kapi ile pencereler araciligiyla
dogal iklimlendirme imkam sunar. Kis aylarinda ise eyvan, kis bahgesi etkisiyle sera etkisi yaratarak
1sinmaya katkida bulunur. Mutfak genellikle evin arka ya da yan kisminda konumlanir ve ana sosyal
alanlardan ayrilmistir. Gaziantep geleneksel evlerinin ¢cogunda, hamam evin daha 6zel ya da i¢ kisminda,
genellikle mutfaga yakin bir yerde yer alir. Bu diizenleme, sicak suya kolay erisim saglamak agisindan
onemli bir rol oynamaktadir (Sekil 3). iklimsel dzelliklere uygun olarak, geleneksel mimaride tavan
ylukseklikleri genellikle 3.5 ila 4.0 metre arasinda, standart olgiilerden daha yiiksektir. Bu yiikseklik,
sicak bolgelerde sicak havanin yukarida birikmesine olanak taniyarak oturma alanlarinin serin kalmasini
saglar. Bu tasarim yaklasimi, yaz aylarinda i¢ mekanlarin daha konforlu ve yasanabilir olmasini

desteklemektedir.
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Sekil 2. Yerel mimaride kabalti Sekil 3. Yerel mimaride mekan organizasyonu
(Tastan, 2019). (Serinkaya, 2017).

Yap1 malzemesi: Gaziantep yerel evleri, yigma yap1 teknigiyle tag malzeme kullanilarak inga
edilmistir (Sekil 4). Tas malzemenin bolgede bolca bulunmasi, kolay islenebilirligi ve yerel iklim
kosullarina uyum saglamasi, bu malzemenin tercih edilmesinde belirleyici bir rol oynamistir. Bu konuda
Atalar’larda (2004) detayl bir arastirma yapmistir. Gaziantep’in geleneksel mimarisinde, sicak yaz
iklimine uyum saglamak icin binalarin dis duvarlarinda, yiiksek 1s1l kiitleye sahip yerel tas olan havara
tag1 tercih edilmistir. Bu tas, dis hava sicakliklarinin yiliksek oldugu yaz aylarinda, 1s1 transferini
yavaglatarak sicakligin i¢ mekana ulagmasini engellemektedir. Gece, dis ortam sicaklig1 diistiigiinde,
duvarlar yiiksek ylizey sicakliklar1 sayesinde hizla 1sil 151ma yaparak enerji kaybeder ve serinler. Bu
ozellik, kuru ve sicak iklim kosullarinda tas duvarlarin, 1s1l yalitimdan daha etkili bir enerji verimliligi
sagladigim1 gostermektedir. Gaziantep geleneksel evlerinde, cephe duvarlar genellikle 60-100 cm
kalnhiginda tas duvarlarla insa edilmistir. I¢ mekanda ise tavan ve duvarlar ahsap malzemeyle

kaplanmus, bu sayede ahsap, sicak bir malzeme olarak i¢ mekan1 tag duvarlardan yalitmistir (Sekil 5).

.1"‘1

Sekil 4. Dis mekanda tas kullammi  Sekil 5. I¢ mekanda tavanda ve duvarlarda
(Yazar, 2025) ahsap kullanimi (Kaleoglu Kanalici, 2022)
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Avlu: Gaziantep geleneksel evleri, ice doniik bir tasarimla avlulu olarak insa edilmistir. Yiiksek
avlu duvarlari, komsu binalar veya ana yapilar, 6zellikle giinesin tepede olmadigi saatlerde avlu i¢inde
goOlge alanlar olusturmaktadir. Sokak tizerindeki avlu duvarlarinin yiikseklikleri genellikle 4.0 ila 7.0
metre arasinda degismektedir. Bu evlerde avlu genisligi, bina genisliginin yaklasik olarak ii¢ kati
biiytikligiindedir. Giinliik yasam alan1 olarak kullanilan avlularda mahremiyeti saglamak icin konutlar
arasindaki gorsel baglantilar miimkiin oldugunca kesilmistir. Avlularin ortasinda, gane adi verilen ve
giinliik islerde de kullanilan havuzlar yer almaktadir. Bu havuzlar, ortamin nem oranini artirip serinlik
hissi yaratmaktadir. Ayrica, avlunun bir kdsesine veya ortasina dikilen ¢inar ve selvi gibi agaglar, yaz
aylarinda konut ve avlu icindeki 1s1ma ve giines 15181 etkisini azaltmaktadir (Karshgil Unal, 2007), (Sekil
6).

Sekil 6. Gaziantep yerel mimaride avlu (URL 1).

Acikhiklar (kapr ve pencere): Yapilar yazlik ve kislik olarak ayrilmis birden fazla binadan
olusuyorsa, cephelerdeki doluluk ve bosluk oranlar1 da farklilik gdstermektedir. Kislik evler, daha az
aciklikli olarak tasarlanmaktadir. Pencerelerin i¢ kisminda iki kapakli ahsap panjurlar yer almaktadir.
Bu panjurlar, yazin dogrudan gelen giines 1sinlarini ve isinimi engellerken, kisin soguk havanin etkisini
azaltir (Sekil 7). Gaziantep geleneksel evlerinde odalara genellikle sofalar lizerinden giris yapilmaktadir.
Sofadan odaya gecisi saglayan kapmin bir ya da iki tarafinda, odanin diger pencereleriyle ayni
Ozelliklere sahip pencereler yer almaktadir. Bu pencereler, yar1 agik bir alan olarak tasarlanan eyvanlar
kullanilarak dogal aydinlatma ve capraz havalandirma saglamak amaciyla yapilmistir (Atalar, 2004).
Kus pencereleri ise genellikle oda pencereleriyle ayni hizaya, biraz daha yukarida konumlanmus, ¢esitli
sekillerde tasarlanmis pencerelerdir (Sekil 8). Bu pencereler, odanin daha iyi aydinlatilmasim
saglayarak, dogrudan gelen 1smimi engelleyip ve 1sinan havanin ylikselerek hava dolagimini
artirmaktadir. I¢ kisimlarinda bir kapakla kapatilan kus pencerelerinin, ortalama boyutlari ise 35x60

cm’dir (Erman ve Geyyas, 2022).
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Sekil 7. Gaziantep yerel mimaride panjur Sekil 8. Gaziantep yerel mimaride kap1 ve
kullanimi (Yazar, 2025). Pencereler (Yazar, 2025).

Cumba: Cumba, baz1 Gaziantep geleneksel evlerinde yer alan ve 6ne ¢ikan bir mimari unsurdur
(Sekil 9). Estetik bir katki sunmanin yani sira, cumba i¢ mekanin geniglemesine olanak tanir, dogal 151k
miktarini artirtp ve dis manzaralara erisim saglamaktadir. Fonksiyonel bir tasarim 6gesi olan bu yap1
elemani, Gaziantep yerel evlerinde genellikle 1.0 - 1.5 metre uzunlugunda, dikdértgen ya da kemerli
sekillerde tasarlanmistir. Genis agikliklar1 sayesinde cumba, hava sirkiilasyonunu ve havalandirmay1

iyilestirme konusunda da 6nemli bir rol oynamaktadir (Kaleoglu Kanalici, 2012).

Sekil 9. Gaziantep yerel mimaride cumba (Dik, 2006).

3.2. Lefkosa Surlarigi

Stratejik konumu ve cografi ozellikleri nedeniyle Kibris, tarih boyunca farkli kiiltiirler ve
toplumlarin ugrak noktast olmustur. Tiim bu insan hareketlerine ragmen Kibris’in kendine has yerel bir
mimarisi olugsmustur. Bu yerel mimariyi Lefkosa Kenti Surlar i¢inde de gormekteyiz. Lefkosa Kenti,
Akdeniz ikliminin etkisinde olmasina ragmen, i¢ bolgede bulunmasi nedeniyle daha ¢ok karasal bir
iklim 6zelligi tasimaktadir. Yazlari sicak ve kurak, kiglari iliman ve yagislidir Lefkosa’da yilin en diisiik
sicaklik degeri 9,0 C°, en yiiksek sicaklik degerinin ise 40,0 C° lizerinde oldugu goriilmektedir (Gezer,
2013).
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3.2.1. Lefkosa Surlarici Geleneksel Evleri

Letkosa Surlari¢i’ndeki geleneksel evler, kentin tarihi dokusunu olusturan 6nemli unsurlardan
biridir ve bolgenin kiiltiirel, iklimsel ve tarihi dinamiklerini yansitan 6zgiin yapilar arasinda yer alir. Bu
evler, ¢ogunlukla arka avlulu, tek ya da iki katli olup, yerel malzeme ve mimari tekniklerle insa
edilmistir. Yeniden islevlendirme yoluyla giiniimiiz kosullarina uyarlanarak yasatilan bu yapilar,
gecmisle kurulan fiziksel ve duygusal bagin siirdiiriilebilirligini saglar. Geleneksel yapi teknikleri, dogal
havalandirma, goélgeleme ve yerel iklime uygun planlama gibi cevresel tasarim ilkeleriyle
desteklenmistir. Bu sayede evler, sadece estetik acidan degil, ayn1 zamanda cevresel ve kiiltiirel
siirdiiriilebilirlik agisindan da deger kazanmistir. Her bir yapi, toplumun bellegini tasiyan birer kiiltiirel
miras 6gesi olarak korunmakta ve gelecege aktarilmaktadir (Altan, 2016; Pulhan, 1997). Asagida,
Lefkosa Surlarigi’nin geleneksel mimarisine ait temel 6zellikler vurgulanmaisgtir:

Arazi kullanim ve yonlenme: Lefkosa Surlarigi’ndeki geleneksel evlerin arazi kullanimi ve
yonelimi, sehrin sosyal yapisiyla ve ¢evreyle uyum saglama gerekliligi dogrultusunda sekillenmistir.
Sikisik yapi diizeni ve dar sokaklar, Surlari¢i’ndeki sinirli alanin bir yansimasidir (Sekil 10). Bu
sinirlamalar, evlerin mevcut araziyi en etkin bi¢imde degerlendirecek sekilde tasarlanmasina neden
olmus, genellikle derin planli ve dar cepheli olarak insa edilmistir. Evlerin yonelimi ise biiylik ol¢iide
cevresel kosullara, dzellikle de sicak Akdeniz iklimine uyum saglama ihtiyacina gore belirlenmistir.
Geleneksel yapilar, dogal unsurlardan yararlanarak yasam konforunu artiracak sekilde yonlendirilmistir.
Sokaklar genellikle dogu-bati dogrultusunda uzanir. Konut yerlesiminde hakim riizgarlar belirleyici
olup, kisin soguk kuzey riizgarlarindan korunacak, yazin ise bati ve kuzeybatidan esen serinletici
rlizgarlardan faydalanacak diizenlenmistir. Yapilarin en uzun cephesi, giiniin en sicak saatlerinde giines

151811 en aza indirip golgeyi artiracak bir dogrultuda konumlandiriimistir (Oktay ve Onal, 1998).
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Sekil 10. Lefkosa Surlari¢i yerel mimaride arazi kullanim1 ve yonlenme (URL 2).
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Mekéan organizasyonu: Lefkosa Surlarici'ndeki geleneksel evlerin konut tipolojileri
incelendiginde, yapilarin genellikle simetrik plan ve orta sofali olduklari gériilmektedir. Alt katta sokaga
bakan iki oda ve avluda yer alan mutfak, hamam gibi 1slak hacimler bulunurken, iist katta yasam odalari
ve cumbali bir orta sofa yer almaktadir. Geleneksel evler genellikle iki katlidir; zemin kat hizmet amaglh
kullanilirken, iist katlar yatma alanlar1 olarak diizenlenmistir (Sekil 11,12). Bu dikey yapilagma, sinirlt
alani etkin bir gekilde degerlendirme imkani sunmustur. Alt katlar daha az mahremiyet gerektiren
islevlere ayrilirken, ist katlar daha 6zel ve sakin yasam alanlarini barindirmaktadir. Yaz aylarinda
serinlik saglamak i¢in i¢ mekanlarda tavan yiiksekligi genellikle 3.5-4.0 metre arasinda tasarlanmistur,
boylece insan boyunu (yaklasik 1.75m) asan yiiksekliklerde sicak hava birikimi Onlenmektedir
(Kosanlar, 2019).

Sekil 11. Lefkosa Surlari¢i yerel mimaride Sekil 12. Lefkosa Surlarigi yerel
Iki katl1 yapilar (URL 3). mekan organizasyonu (URL 4).

Yap1 malzemesi: Lefkosa Surlari¢i'ndeki geleneksel yapilarda cephe malzemesi olarak kerpic ve
tas kullanilmistir (Sekil 13). Duvarlarda dolgu malzemesi olarak kerpi¢ bloklar kullanilirken, kdselerde
Kibris’a 6zgii yerel bir malzeme olan sari tas diisey tasiyici eleman olarak gorev yapmustir. Ahsap,
geleneksel yapilarin birgok boliimiinde 6dnemli bir malzeme olarak 6ne ¢ikmaktadir. Kapi, pencere ve
tavan yapiminda yaygin olarak kullanilan ahsap, ¢ok katli evlerin {ist katlarin1 destekleyen kiriglerde de
sikca tercih edilmistir (Sekil 14). Bunun yani sira, panjur ve balkonlarin insasinda da kullanilan ahsap,

golgeleme ve giinesten korunma amaciyla tasarlanmigtir (Philokyprou vb., 2017).
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Sekil 13. Cephede tas kullanimi Sekil 14. Tavanda ahsap kullanimi
(Yazar, 2024). (Yazar, 2024).

Avlu: Geleneksel evler, bitisik nizamda ve genellikle arka avlulu bir diizenle inga edilmistir. Mimari
detaylar1 ve boyutlar1 miitevazi olan bu evlerin neredeyse tamaminda, i¢ mekanlar ¢ok islevli bir avlunun
etrafinda sekillendirilmistir. Surlari¢i yerel mimarisinde avlu, en yaygin acik alan unsurudur ve
Surlari¢i’ndeki konutlarin ¢ogunda goriiliir. Avlular genellikle diizensiz veya dikddrtgen bir plana
sahiptir ve bir ya da iki katl yapilarla yiiksek ¢cevre duvarlar tarafindan ¢evrelenir. Evler, genellikle i¢
mekanlara 151k ve hava akigi saglamak, ayni zamanda aile etkinlikleri igin alan yaratmak amaciyla avlulu
olarak tasarlanmistir. Genellikle, giinliikk isler i¢in kullanilan bu avlular, ayn1 zamanda mahremiyet
saglamaktadir. Lefkosa Surlari¢i’ ndeki bazi evlerde kiiciik bir havuz ve birkag agacin yer aldig avlular,
yar1 6zel ya da 6zel bir dig mekan olusturur. Havuz, alanin nem oranini artirarak serinlik hissi verirken,

agaclar golge saglayarak giines 15181n1in etkisini azaltir (Ekim, 2012; Laleci, 2017), (Sekil 15).

Sekil 15. Lefkosa Surlari¢i yerel mimaride arka avlu (Yazar, 2024).
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Acikliklar (kapr ve pencere): Lefkosa Surlarici'ndeki geleneksel evlerde kapilar, genellikle
miitevazi yiiksekliklere sahip cephelerde yer alan ve ev sahibinin sosyal statiisiinii dis diinyaya yansitan
onemli bir mimari 6gedir. Bu evlerde zemin kattaki pencereler genellikle goz hizasindan daha yukarida
konumlandirilmistir ve ¢ift kapakli ahsap panjurlarla donatilmistir. Panjurlar, yaz aylarinda dogrudan
giines 1s1nlarii engelleyerek i¢ mekani serin tutarken, kisin ise soguk havanin etkisini azaltmaktadir
(Sekil 16). Bu konuda Kosanlar (2019) da detayli bir arastirma yapmistir. Osmanli déneminde insa
edilen bu yapilarin temel tasarim nedeni mahremiyet saglamakti. Ancak, Ingiliz dénemine gecisle
birlikte, Surlarici’ndeki geleneksel Osmanli yapilar1 daha disa doniik bir yap1 kazandi ve sokak yasamina
daha acik hale geldi. Bu doniisiim, zemin kattaki pencerelerin sayisinda ve boyutlarinda bir artisla

kendini gosterdi.

Sekil 16. Lefkosa Surlari¢i yerel mimaride sokak cephesi (Yazar, 2024).

Cumba: Lefkosa Surlarigi'ndeki geleneksel evlerin en belirgin 6zelliklerinden biri olan cumba,
siislii kornisler veya ahsap panjurlar gibi dekoratif detaylarla zenginlestirilmis olup, evin kiiltiirel
kimligini ve zanaatkarligini sergileyen bir mimari unsurdur. Lefkosa’nin sicak yazlari ve iliman
kislariyla karakterize edilen Akdeniz iklimi, cumbalarin tasariminda etkili olmustur. Lefkosa
Surlari¢i’ndeki geleneksel evlerde yer alan cumbalar, i¢ mekana daha fazla dogal 151k girmesini
saglamaktadir. Duvarm disina dogru tasarak daha genis bir pencere agiklig1 olusturur ve 6zellikle {ist
katlardaki odalarin giines 1s18indan daha yogun bicimde yararlanmasina imkan tanimaktadir. Ayrica,
cumbalar havalandirma islevi de goriir; uzun pencere yapilari, hava akisim artirarak i¢ mekanin
serinlemesine yardimci olur (Turkan, 2018), (Sekil 17). Bununla birlikte, cumbalar yalnizca islevsel
degil, ayn1 zamanda estetik bir degere de sahiptir. Surlari¢i bolgesindeki geleneksel evlerin en belirgin
Ozelliklerinden biri olan cumbalar, sokaklarda ¢ikintili bir yapi dizisi olusturarak evlerin dis cephelerine

gorsel bir zenginlik katmaktadir.
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Sekil 17. Lefkosa Surlari¢i yerel mimaride cumba (Yazar, 2024).

4, GAZIANTEP ve LEFKOSA KENTI SURICINDEKI GELENEKSEL EVLERIN TERMAL
KONFOR (DOGAL iKLIMLENDIRME) ACISINDAN DEGERLENDiIRILMESI

Gaziantep ve Lefkosa Surlarici, yerel iklimlerine uygun mimari tasarimlar sergileyerek, geleneksel
yapilarin stratejik yonlendirme ve dogal havalandirmayla termal konforu sagladigi goriilmektedir.

Gaziantep’teki yerel konutlarin termal konforu saglamasinin esas nedeni, bdlgenin kuru, sicak
yazlan ve yagisl, soguk kislarina yonelik tasarim stratejileri ve mimari 6zelliklerin bir sonucudur. Dar
sokaklar, yiiksek duvarlarm olusturdugu golgeler sayesinde dogrudan giines 1s18ina maruz kalma
stiresini azaltirken, evler, glines 151811 ve dogal havalandirmayi en iist seviyeye ¢ikarmak icin dikkatlice
yonlendirilmistir. Ornegin, yapilar genellikle iki farkl1 yénelime gore yerlestirilmistir; biri yazin serinlik
saglamak amaciyla kuzeye, digeri ise kisin 1sinma amaciyla giineye bakacak sekilde yerlestirilmistir.
Gaziantep’in yerel yapilarindaki kabalti yapisi, iki binanin bir araya gelerek yar1 kapali alan
olusturmasiyla yagmurdan ve giinesten korunmay1 saglamaktadir. Yasama alanlar1 glineye dogru
yerlestirilerek kis aylarinda giinesten daha fazla yararlanmay1 saglayip, eyvan ise kisin 1sinma, yazin ise
serinlik saglamaktadir. Hamam ve mutfak gibi alanlar, yapinin islevselligini artiracak sekilde evin ig
kisimlarinda yer almaktadir. Bu tasarim ilkesi, Gaziantep’in iklimine uygun olarak islevsellik ve
rahatlik sunmaktadir. Ayrica, yapilardaki kus pencereleri ve yliksek tavanlar yaklagik 3,5 ila 4.0 metre,
sicak havanin yiikselmesini saglayarak, i¢ mekanin serin olmasina katki saglamaktadir. Yerel malzeme
olarak havara taginin kullanilmasi, yapilarda termal konfor agisindan 6nemli bir rol oynamaktadir.
Geleneksel yapilardaki kalin tag duvarlar, 1s1 depolama kapasitesiyle, giindiizleri 1s1y1 emip geceleri ise
1s1y1 yavasca salarak i¢ mekéandaki sicakligin dengelemesine yardimci olmaktadir. Ayrica, yapilarin
tasariminda, yasam alanlarin1 dogrudan giines 1s18indan koruyan, evin iginde serin ve gdlgeli alanlar
olusturan avlular yer almaktadir. Bu avlular, gane (havuz) adi verilen su 6gelerini igermektedir, bu da
ortamdaki nem oramimi arttirtp havayi serinletmektedir. Bir diger deyimle evaporatif sogutma elde
edilmistir. Ayrica asma ya da servi gibi agaglarin varligi da gdlge saglayarak yazin serinligi arttirip,
termal konfora katkida bulunmaktadir. Bazi geleneksel yapilarda bulunan cumba ise, evin iginde havanin

dolagsmasina olanak tanir, yaz aylarinda termal konforu saglamak i¢in biiyiik bir 6neme sahiptir.
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Lefkosa Surlarigi'ndeki geleneksel yapilar da, mimarinin belirli kiiltiire] miras baglaminda ve
iklime nasil uyum sagladigina dair 6nemli veriler sunmaktadir. Bu yapilar, yerel Akdeniz iklimini
anlamay1 yansitarak, iliman kiglar ve sicak yazlara gore karakterize edilip, fonksiyonel ve estetik
degerleri korurken, termal konforu en iist seviyeye ulastirmak {izere tasarlanmistir. Surlari¢i'nin sikisik
yerlesimi ve dar sokaklari, dogal havalandirmay1 artirarak, yapilarin dogrudan giines 15181 almasini
engelleyecek sekilde yonlendirilmesine imkan tanimaktadir. Lefkosa Surlari¢i’ndeki bazi evlerdeki
avlular, kiigiik havuzlar ve agaclar ile yar1 6zel veya 6zel dis mekanlar olusturur; havuz, nem oranini
artirarak serinlik saglarken, agaclar gdlge yaparak giines 1s181n1n etkisini azaltir ve bu sayede evaporatif
sogutma elde edilmistir. Cumba gibi unsurlar ve tavan yiiksekligi yaklasik olarak 3.5 ile 4.0 metre olan
yapilar, hava akisin1 saglayarak ic mekanin serin olmasini saglamaktadir. Ayrica, kerpig, tas ve ahsap
gibi yerel malzemeler, yapilarin termal kiitlesiyle birlesip, giindiizleri 1s1y1 emerek geceleri ise serbest

birakarak i¢ ortam sicakliklarini diizenlemektedir (Tablo 1).

Tablo 1: Gaziantep ve Lefkosa Surlarigi geleneksel evlerinin yerel mimari karakteristikleri

Kriter Gaziantep Lefkosa Surlarici
Yapilar genellikle kuzey ve Yapilar sikisik yerlesim diizeninde
gliney yonlerinde konumlanarak yer almakta, dar sokaklar araciligryla
Arazi mevsimlere gore glinesten dogal havalandirma saglanmaktadir.

Kullanimi ve maksimum fayda saglanmaktadir. Giines 15181ndan korunmak icin

Yonlenme Dar sokaklar ve yiiksek duvarlar yonlenme stratejik sekilde
sayesinde golgelenme ayarlanmaktadir.
artirllmaktadir.

Yasam alanlar gilineye Avlular, yar1 6zel alanlar olarak
yerlestirilerek kisin 1sinma organize edilmekte, yasam alanlar1 bu
saglanmaktadir. Eyvan yazin avlular etrafinda sekillenmektedir.

Mekén serinlik, kigin 1sinma amaciyla Mekanlar, yaz aylarinda serinligi

Organizasyonu

kullanilmaktadir. Hamam ve mutfak
i¢ kisimlarda yer almakta, kabaltilar
yari agik alan olusturarak goélge ve

koruma saglamaktadir.

artiracak sekilde aga¢ ve havuz gibi
unsurlarin etrafinda

konumlandirilmaktadir.

Yapi Havara tas1 gibi yerel Kerpig, tas ve ahsap gibi yerel
Malzemesi malzemeler kullanilmaktadir. malzemeler kullanilmaktadir.
Avlular, i¢ mekanlar1 dogrudan Avlular, kii¢iik havuzlar ve
Avly giinesten koruyarak golgeli ve serin  agaclarla donatilarak serinlik

alanlar yaratmaktadir. Gane (havuz)

saglamakta ve yar1 6zel agik mekéanlar

olusturmaktadir. Su ve bitki 6geleri
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ve agaclar ile evaporatif sogutma sayesinde ortam nemi artirilarak
saglanmaktadir. evaporatif serinlik elde edilmektedir.
Kus pencereleri, 3,5-4,0 m Pencere ve kapi acikliklari, yapinin
Acikhiklar tavan yiiksekligi sicak havanin i¢ hava dolasimimi artiracak sekilde
(Kap, Pencere)  yiikselmesini saglamaktadir. yerlestirilmistir. 3,5-4,0 m tavan
yiiksekligi hava akigini artirmaktadir.
Bazi evlerde bulunan cumbalar Cumbalar i¢ hava dolagimini
hava dolasimina katki saglamakta, artirmakta ve giinesten korunma
yazin i¢ mekan serinligini saglamakta, ic mekanda termal dengeye
Cumba artirmaktadir. Ozellikle hava yardimci olmaktadir. Hem estetik hem

akimini yonlendiren bir unsur olarak islevsel olarak 6nemli bir mimari 6gedir.

kullanilmaktadir.

Sonug olarak, farkli iklim kosullarina sahip Gaziantep ve Lefkosa Kenti Surlari¢i geleneksel
yapilart, iklime duyarli mimari coziimleriyle, siirdiiriilebilir mimari agisindan 6nemli Ornekler
sunmaktadir. Iki farkli bolgede de geleneksel yapilar, termal konforu saglamak amaciyla yerel iklimle
uyumlu, 6zenli mekansal organizasyon ve dogal malzemeler gibi tasarim yaklasimlarini bir araya
getirmistir. Gaziantep ve Lefkosa Kenti Surlarigi’ndeki, yerel malzemelerin kullanimini, stratejik
yonlendirmeyi ve dogal havalandirmayr 6n planda tutan siirdiiriilebilir yap:1 teknikleri gelistirilmis,
boylece mekanik sogutma ve 1sitma sistemlerine olan bagimlilik minimum seviyeye indirgenmistir. Bu
yerel yapilar, termal konforu saglayarak, ayni zamanda kiiltiirel kimlik duygusunu yaratarak bugiin ile
gecmis arasindaki bagi giliclendirmektedir. Yaklasimlar iklimsel kosullara gore degisse de, her iki
bolgede geleneksel tasarimin ¢agdas ihtiyaglara iklim dostu ve siirdiiriilebilir bir sekilde nasil karsilik

verebildigini ortaya koymaktadir.

5. SONUC

Bu arastirma, Gaziantep ve Lefkosa Surlarigi’ndeki geleneksel yapilarin, termal konfor baglaminda
incelenmesini ve bu geleneksel yapilarin yerel iklim sartlarina nasil uyum sagladigini ortaya
koymaktadir. Farkli iklim kosullarina sahip iki bdlgede, yerel mimari, gevresel faktdrlere baglh olarak
gelisip, hem kullanic1 konforunu saglayip hem de siirdiiriilebilirlik prensiplerini de desteklemistir.
Geleneksel yapilarin termal konfor baglaminda incelenip degerlendirilmesi, siirdiiriilebilir mimari
yaklasgimmin gec¢miste nasil uygulandigini anlamak acisindan son derece Onemlidir. Geleneksel
konutlar, doganin sundugu kaynaklar etkin bir sekilde kullanarak ve yerel iklim kosullarim1 géz 6niinde
bulundurarak, kullanicilaria konforlu ve saglikli yasam alanlar1 sunmustur. Bu yapilar, ¢agdas mekanik
sistemlerin olmadigi donemlerde, i¢ mekéan sicakliklarini diizenlemek icin dogal unsurlardan

yararlanmis ve boylece enerji gereksinimi en aza indirilmistir.
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Gaziantep ve Letkosa’daki geleneksel mimari, sagladigi termal konfor yontemleriyle giiniimiiz
siirdiiriilebilir mimarlik ilkelerine dogrudan katki sunmaktadir. Her iki kentte de goriilen kalin tag
duvarlar, yerel malzeme kullanimi, avlular, dogal havalandirma, yiiksek tavanlar ve gélgeleme unsurlari,
yalnizca islevsel ve estetik degil, ayn1 zamanda cevresel siirdiiriilebilirligi destekleyen &zellikler
sunmaktadir. Bu oOrnekler, geleneksel yapilarin iklim odakli ¢oziimleriyle modern siirdiiriilebilir
tasarimlara ilham verdigini géstermektedir. Bu yerel yapilar, sicak yaz aylarinda serinligi saglamak,
soguk kis aylarinda ise 1s1 kaybin1 6nlemek amaciyla, dogal kaynaklardan faydalanarak termal konforu
ve diisiik enerji tiiketimini elde etmeyi bagarmistir. Bu geleneksel konutlar hem termal konforu saglayip
hem de kiiltiirel ve toplumsal siirdiiriilebilirligi desteklemektedir. Yapilarin avlu gibi sosyal alanlar
etrafinda olusmasi, toplumsal dayanigmay1 artiran ve komsuluk iliskilerini gili¢lendiren bir yapinin
olugmasini saglamistir. Ayrica yerel malzeme kullanimi, dogal kaynaklarin etkin bir sekilde
kullanilmasini saglamistir. Yerel mimarinin bu sekilde enerji etkinligi, sosyal dayanisma ve gevresel
etki gibi unsurlar1 bir arada sunma sekli, gliniimiizdeki siirdiiriilebilir mimarlik anlayisi i¢in degerli bir
miras olusturmaktadir.

Sonug olarak, geleneksel yapilar, cevresel siirdiiriilebilirligi destekleyen ve termal konforu dogal
yontemlerle saglayabilen yapilar olarak, giinlimiiz mimarlik anlayisina ilham vermektedir. Cagdas
mimarinin karsilagtigi siirdiiriilebilirlik ve enerji verimliligi sorunlari, yerel mimari 6gelerinin tekrar
degerlendirilmesiyle biiyiik oranda ¢oziilebilir. Bu yapilar, dogal kaynaklar1 verimli kullanarak, enerji
tiketimini azaltip, gevresel, kiiltlirel ve toplumsal siirdiiriilebilirligi de desteklemektedir. Dolayisiyla,
geleneksel mimarinin bugiiniin yapilarina entegre edilmesi, yarinin daha enerji verimli ve ¢evre dostu

yapilariin da temelini olusturacaktir.
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Mimaride 3 boyutlu mekéanlar: Bitlis’te yapisal 6rnekler ve kullanici deneyimi
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ABSTRACT

After the outbreak of the pandemic in 2020, which had a global impact, the concept of space, both as a
definition and as an experience, has moved far away from traditional frameworks that only describe a
physical realm. It has introduced "Virtual Spaces" into our lives, making it necessary to reconsider the
concept of space. This study focuses on the city of Bitlis and its 3D virtual representations of its historical
sites, taking into account the richness of its cultural heritage, while investigating what differences emerge
between physical and virtual spaces in terms of user experience. The research includes elements of
historical heritage that already have virtual data in the digital environment, such as Ahlat Seljuk Square
Cemetery, Bitlis City Center, Ihlasive Medrese, Hizan City Center, and the Dékiiktas Church. The
differences in the navigation schema between virtual and physical spaces were evaluated based on users'
experiences in virtual spaces. In this context, a field study was conducted with 22 participants, limited to
some questions and tasks directed at them. Thus, the reasons behind the differences in navigation
experiences between virtual and physical spaces, based on the users' experiences, were explored. The
results of interviews conducted through a virtual platform revealed the user's virtual space experience and
the variety of this experience.

As a result, it was observed that the increase in virtual space data enhances the visibility of the city and
sparks curiosity in individuals, thus creating a desire to physically experience the space. Additionally, due
to Bitlis’ scattered urban texture, it was found that 3D representations of historical sites enable a richer
spatial experience.

Keywords: 3D Spaces, Bitlis, Cultural heritage, Physical space, Virtual space.
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OZET

2020'de patlak veren ve kiiresel bir etki yaratan pandeminin ardindan mekan kavrami, hem bir tanim hem
de bir deneyim olarak, yalnizca fiziksel bir alani tarif eden geleneksel ¢ercevelerden ¢ok uzaklasip, “Sanal
Mekanlar:” hayatimiza sokarak mekan kavraminin yeniden ele alinmasint gerekli kilmigtir. Sanal olanin
mimarideki tezahiiriinii kullanict merkezli bir bakis agisiyla fiziksel olanla karsilastirmayr amaglayan bu
calisma, kiiltiirel mirasinin zenginligini géz oniinde bulundurarak Bitlis sehrine ve tarihi mekanlarinin 3
boyutlu sanal temsillerine odaklanmaktadir. Arastirma, Ahlat Selgcuklu Meydan Mezarhigi, Bitlis Sehir
Merkezi, Ihlasiye Medresesi, Hizan Sehir Merkezi ve Dokiiktas Kilisesi gibi dijital ortamda halihazirda
sanal verisi bulunan tarihi miras unsurlarini icermektedir. Sanal ve fiziksel mekdanlar arasindaki
navigasyon semaswmndaki farkliliklar, kullanicilarin sanal mekanlardaki deneyimlerinden yola ¢ikilarak
degerlendirilmistir. Bu kapsamda 22 katilimci ile kendilerine yoneltilen bazi soru ve gérevlerle sinirli bir
saha ¢alismasi gergeklestirilmistir. Boylece kullanicilarin deneyimlerinden yola ¢ikilarak sanal ve fiziksel
mekdnlar arasindaki gezinme deneyimlerindeki farkliliklarin nedenleri aragtirilmistir. Sanal bir platform
tizerinden gerceklestirilen goriismelerin sonuglari, kullanicinin sanal mekdn deneyimini ve bu deneyimin
cesitliligini ortaya koymaktadir.

Sonug olarak, sanal mekdn verilerindeki artisin kentin goriiniirliigiinii artirdigi ve bireylerde merak
uyandirarak mekani fiziksel olarak deneyimleme istegi yarattigr gézlemlenmistir. Ayrica Bitlis'in daginik
kent dokusu nedeniyle tarihi mekanlarin 3 boyutlu temsillerinin daha zengin bir mekansal deneyim
sagladig tespit edilmistir.

Anahtar Kelimeler: 3 boyutlu mekdniar, Bitlis, Kiiltiirel miras, Fiziksel mekdn, Sanal mekdn.

1. INTRODUCTION

Space, by definition, is a complex and multifaceted concept, and as such, it has been
considered a concept worthy of research for many disciplines. In its most general definition, the
concept of space—used to describe the limited, physical things in which we live and act—is the
domain of disciplines such as philosophy, mathematics, sociology, politics, and even history.
Architecture, on the other hand, can be defined as a practice that, without considering the
characteristics of space or its context, is relatively less open to debate. This situation is directly
related to the fact that space has been approached for many years as a geometric and volumetric
void (Zevi, 1999 and Hasol, 1999). Thus, technological, sociological, and historical contexts have
been incorporated into the spatial dimension of architecture only later.

First defined by Aristotle as “a dynamic field consisting of places that contain all
directions and characteristics” (Partorekes, 1992), the concept of space is described by Karabey
as a multidimensional perception. Heidegger, on the other hand, explains the concept of space as
“Space includes linear orientations, measurable, calculable dimensions (2018). The essence of

space is the extension within this void” (Aydinli, 2003).
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Although architecture needs to conceptualize space as an object related only to its
physical qualities without taking into account the evolutionary process of contemporary
architecture, space reminds us of itself with a meaning far beyond these qualities. The concept of
space, which was initially associated with a geometric concept, has transformed with Cartesian
thought, abstracting its meaning and taking the position of an object opposite the subject
(Lefebvre, 2014). Therefore, it is not possible to speak of a purely objective, volumetric, or self-
contained spatiality. As Lefebvre states, “... until the 1970s, space referred to something defined
mathematically (1991).” At this point, Casey expresses the changing meaning of space, which has
undergone both conceptual and social fragmentation, as “the inclusive volumetric void in which
things are located, an arena of action that is at once physical, historical, social, and cultural”
(1997). Thus, space diverges from the definition accepted by architecture as “a part of science's
quantitative and analytical aspect” (Portugali, 2006), repositioning itself technologically, socially,
and historically.

Neither purely object or physical; nor abstract and cognitive. But at the same time, it is
something produced formally or socially within its context. When considered alongside the
concept of time rather than as a static and lifeless physical space, it refers to a perceived, fluid,
variable, and living production. This living space, identified with the body, is the space of
experiences, emotions, and excitement. For this reason, Lefebvre argues that every living being
is a body-space and relates this to the person's self-production there and, consequently, to the
production of their space (2014). Lefebvre produces the concept of the spatial triad by referring
to the contradictions, relationships, partnerships, or conflicts that space contains. This
conceptualization can be explained as “spatial production, spatial representation, and
representational space,” based on the experience-based concepts of “perceived, designed, and
lived” and derived from linguistic production (Lefebvre, 2014).

Even when considered solely in these contexts, space encompasses a meaning that is too
broad to be confined to a purely physical assessment. Space, which can be experienced in multiple
dimensions, is reproduced practically and theoretically by establishing relationships with other
spatial formations. Rather than being merely a physical phenomenon, space can also be explained
in terms of perception, interaction, and communication, acquiring a subjective and abstract
character alongside measurable and objective data. "Architecture does not consist of the width,
length, and height of the structural elements surrounding space.

Space is defined through these elements. In reality, space is the defined void that is
experienced and moved within, surrounded by these elements" (Zevi, 2015). Modern thought re-
conceptualizes space as absolute space. Thus, the concept of boundaries comes into play, and

geometric rules are defined.
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Like Newton's understanding of absolute space, it is generally expressed by abstracting it
from qualities other than physical, geometric, volumetric, and three-dimensional qualities.
However, spaces are a multidimensional and multifaceted concept that carries traces of many
disciplinary dimensions, such as physical, social, psychological, philosophical, historical,
environmental, and ideological.

Technology and new media channels add a new dimension to this versatility of space,
transforming its concrete and abstract characteristics. In other words, they have added a dimension
that diversifies the language of communication and opens up new possibilities in spatial design.
In this new dimension, space has become a concept that can be placed in entirely new contexts,
differentiating design, experience, perception, and form, and promising new discourses about
space as it differentiates. Especially after the Covid-19 pandemic that began in 2020, the
relationship with the virtual world (space) has become stronger due to physical limitations. This
situation has led to changes in the nature of computer games, the proliferation of new media
platforms, the widespread use of social networks, and, of course, an increase in virtual spaces in
the field of architecture. Spaces that cannot be physically experienced are being recreated using
virtual environment data, offering a new and unmediated experience. In this virtual space where
personal experiences take center stage, a mental space formation that allows for the perception of
all senses rather than just a visual experience comes into play. This visually centered experience
enables the space to change dimensions, shift locations through mental associations, and facilitate
the formation of new identities.

The concept of 'space’' is as important for social, economic and political issues as it is for
architecture. In recent years, especially as a result of technological developments, space is not
only something we experience physically, but also something that allows for virtual travel and
experience. Space, both in terms of definition and experience, has moved far away from a space
defined only by the physical in traditional patterns and has made it necessary to reconsider space
by introducing 'Virtual Spaces' into our lives. Aiming for a near-real experience, virtual
technologies have tried to adapt the experience of space to virtual spaces by imitating the
processes that take place in physical space. Spaces formed by interconnected areas bring with
them the necessity of establishing a ground for circulation, just like in the physical world. The
space that finds meaning virtually has now become a space that is rethought with different
concepts. These concepts can be characterized as virtual wandering, the digital experience of the

virtual or simply relating to the physical.
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In order for a space to be experienced virtually, it should have various qualities just like
physical spaces and there should be various auxiliary tools to provide these qualities. From this
point of view, it is clear that virtual space is a matter that needs to be considered at least as much
as physical space in the design phase, so it should include more than just an environment where
physical space is imitated. (for conclusion) The interfaces provided by virtual reality offer highly
advanced tools for imitating architectural spaces and modeling them close to reality (Henry and
Furness, 1993). During the experience of the space, the user's recognition of the space to be
navigated, the design of the interface where the user can explore the use of appropriate tools, and
the creation of a visual effect that evokes the feeling of being in a real physical space have pointed
to a new problematic for architecture. In addition, in the area described by virtuality, unlike
physical space, the relationship of space with scale should be taken into consideration with the
fact that the issue of scale can evolve to the point of misleading the person at any moment. In
addition to the factors that will facilitate the movement of the person in the space, it should not
be ignored that the visual experience also corresponds to a personal experience of space, since the

personal connection with the space is completely visually constructed (Figure 1).
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Figure 1. Methodology of the study

Virtual museums and 3D spaces - the most common ones in Turkey - are one of the places
where we can experience more navigation and visual communication processes in virtual spaces.
While in the physical space the museum or space experience is usually planned to relate to social
memory, personal experience, publicness, freedom, can this be the case in virtual space? In other
words, the question of whether the purpose of the experience promised by the physical can be
exactly adapted to the virtual, and even if so, whether it will have the same effect is particularly

important in the context of this study (Figure 1).
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The physical museum, which is built on a systematic transfer of knowledge, provides an
experience by simply existing in that space, touching, hearing and seeing the space. As a result of
this experience, the space formed in one's mind points to a multifaceted cognitive fiction.
However, in the virtual museum, rather than being in that space in person, being in the virtual
world, using its tools and staying within the limitations described by it, a completely different
experience is experienced. This experience is quite different from the physical one even in the
sense that it takes place only on a visual ground. The software for virtual spaces and 3D spaces,
which are presented only in the virtual world and focused on visual experience, aims to shape this
experience with the tools it offers.

1.1. Literature Review

The first works involving virtual space and architecture appeared at the end of the last
century. Over time, with the evolution and popularization of technology, studies have been
conducted that have enabled the spread of virtual space in various fields, including the
representation of cultural heritage. Research on the use of the changing concept of space in
architectural practice with digital technologies is mostly explained in relation to the concepts of
advantages-disadvantages, opportunities, possibilities, change, architectural education, and
publicness. The study titled “Preserving cultural heritage with digital design and NFT
technologies: Innovative approaches in architectural education” by Ozeren et al. not only
investigates the impact of digital technologies on architectural education, as in other studies, but
also presents research on the use of digital technologies in the preservation of cultural heritage.
(2024) Because cultural heritage elements, by their very nature, are an area where all traditional
discourses related to the concept of space can be produced. But at the same time, it is an area
where, in addition to all traditional narratives, the virtual space is conceptualized, experienced,
and discourse is produced using digital data.

Ibrahim and colleagues (2021) published a study investigating the effects of virtual reality
on the study of architectural history, according to which users virtually visited famous buildings
such as Le Corbusier's Villa Savoye and Frank Lloyd Wright's Fallingwater. According to the
research results, the continuous structure of the virtual space was found to be more effective in
acquiring spatial knowledge compared to the traditional spatial experience. In 2021, Chan and
colleagues used virtual reality for the remote teaching of architectural history, reconstructing the
Parthenon in Rome in a virtual environment by adding interactive and audiovisual tools. In this
study, which was created based on user experience, the ways in which users expressed their
experiences regarding the relationship between architectural structure and history were evaluated
(Chan et al., 2021). In this study, a comparative analysis of traditional and virtual spaces was also

conducted.
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Ashraf Gaafar (2021) conducted a user-based study on the use of a meta database (i.e., a
multi-user immersive virtual reality aimed at teaching architectural history) in architectural
heritage education in Egypt. The research, conducted in a remote education (virtual) environment
using virtual data, is based on conducting architecture education entirely virtually by replacing
traditional users with avatars.

1.2. Materials/ Preliminaries

Virtual connections and virtual museums with 3D versions of places belonging to Bitlis
are the main area of research. Ahlat Seljuk Cemetery and Ruins, one of the virtual museums
created by the Ministry of Culture and Tourism, and Hizan Center, Hizan Dokiiktas village, Bitlis
center and Bitlis Thlasiye madrasah, which were created in 3D by private companies or
individuals, were used for fieldwork. Due to the lack of 3D data on Bitlis other than the selected
places, the study was limited to the specified areas. With the surveys conducted with the users,
the specified areas were experienced.

1.3. Methods

The method of the study is to evaluate how the navigation scheme between virtual and
physical space differs from each other and how users experience virtual space. Accordingly, the
field study was conducted with 22 participants. Thus, the reasons behind the user-based
navigation experience in virtual space were tried to be clarified. As a result of the interviews
conducted on a virtual platform, the user's virtual space experience and the diversity of this
experience were determined, and the tourism potential that will be provided to the city as a result

of the diversification and spread of this experience was questioned.

2. WHAT IS VIRTUALITY?

Radio, cinema, television, Web 1.0, Web 2.0 and now Web 3.0. At this point, the speed of
digitalization has reached such a state that it has created the need for a definition. What Thomas
Friedmann called “Globalization 3.0” (Friedmann, 2005) Klaus Schwab called “The Fourth
Industrial Revolution” (Schwab, 2016), and Azhar called “The Exponential Age” (Azhar, 2021).
These definitional changes, which emphasize the change of digital processes, cause changes not
only at the level of definition but also in practical life Cyberspace, which allows people to 'be' in
the same places regardless of their geographical location, and multimedia, which can be created
with sound, image and movement, bring new forms of spatial experience. This environment,
which we conceptualize as 'virtual space' or 'virtual environment' in Turkish, becomes a new type
of public space plane thanks to the mass communication network on which it is built, and contains

images of space beyond space and place.
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While its technological infrastructure methods provide advantages with new
instrumentality, the new virtual space that emerges reproduces the concept of space, and continues
to spread rapidly thanks to its potential to expand day by day.

Nowadays virtualization is not only a form of remote telepresence, but also a simulation
of some dynamic changes in the virtual environment. Virtual environments provide the perception
of movement in the visual field by changing the direction, path and speed of the viewer. The
concept behind virtual reality is that it conveys the feeling of “being there.” (Negroponte, 1975).
Although virtual reality has been experimented with since the 1960s, mostly for computer games,
until recently VR devices have been inadequate as consumer processing power has become
indistinguishable for virtual environments (Kopiec, 2018). The inadequacy of VR technology has

led to the development of enriched environments (Figure 2).
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Figure 2. Differences between Physical Space and Virtual Space (source: created by the author)

The blurring of boundaries between physical and virtual spaces leads us to the fact that
digital space is not completely disconnected from physical space(Figure-2). Beyond the built
environment, this intersection creates an ideal environment for the designer to communicate and
interact with spatial ideas, with the physical and virtual working together. Designers have begun
to find ways to transfer the actions derived from this interaction and the results of these actions

into cybernetic space.
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In line with the changing spatial usage practices with technological developments in
recent years, virtual space requires the creation of more creative spaces for the user. These spaces
have a position that triggers creativity, becoming more experiential, dynamic, open to
transformation rather than being monumental in an absolute way, and changing the forms of
publicness. This creative space in virtual space is essentially the space of the visitor. This space
belongs to the people who use it and changes with them and their expectations. It is an
environment where users learn, are inspired and develop themselves, and is represented in the
visitor's memory as if it were a physical space. This technological interface now serves as a
communication between the user and the user of the virtual space.

This form of communication is much different from the boundaries defined by physical
space and changes the perception of time-space. From the 1990s to the 2015s, when technological
developments gained momentum especially in the practice of architecture, one could speak of a
kind of space in limbo, that is, a virtual space wandering around the boundaries of physical space.
However, in 2015 and beyond, we can say that space rapidly ceased to be an object, lost its
materiality and turned into a 'thing' that is perceived differently by everyone. This 'thing' is no
longer the space of the physical world, and its speed, spatial definitions and boundaries have
changed.

Surfing the web, switching between links, does not only refer to changes of location in a
two-dimensional environment. It also refers to a circulation between virtual spaces. This
circulation refers to a different spatiality that operates very differently from the activity of the
concept of time in physical space, a spatiality that can be entered but cannot be touched, a
spatiality that establishes a close connection with the physical as well as the mental experience.
It points to a spatiality that promises more than a 2D or 3D visualization. Rather than a spatiality
defined only by the interface, there are new mental spaces produced by the mind that thinks with
the images given. The mind leaps from space to space, acquiring a new spatiality through images
and the given interface. The mind is now beyond the limits of the body and therefore beyond the
limits of physical space. Space, too, exists in different ways in virtual space with the images it
transforms in minds, as a signifier. Real and virtual spaces are consistently superimposed; the
virtual is seamlessly embedded in the physical. What virtuality offers is to make this parallel
virtual world visible, to produce architecture as an enabling platform. Virtuality has the potential
to expand the range of experiences beyond what an individual can participate in. the overall sense
of space produces a unique experience for each person; and as a result, offers an entirely new way

of experiencing space (Ugurlu and Yakin, 2015).
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2.1. History of virtual space (3D)

We can see that the first examples of virtual spaces were archives or information
sources. Launched in 1991 under the name 'The Museum Inside the Telephone Network', the
online exhibition was able to reach only a few countries with internet access in those years. In
the early 1990s, Apple created an art museum consisting of 3D virtual spaces produced with
Quick Time Virtual Reality (QTVR) technology (Huhtamo, 2010) In Turkey, the first step was
taken in 1990 when Topkapi Palace decided to share a part of its collection in the virtual
environment (Atagok and Ozcan , 2001). Virtual spaces are presented to visitors with various
methods, interface designs and software. Virtual reality interfaces, which have increased in
prevalence over time, are offered to users by many virtual spaces today. The 3D spaces created
are presented to visitors quickly and easily.

2.2. Navigating Virtual Space

The architectural element called space basically exists through the processes of
navigating and establishing visual relationships. In virtual space, this situation should be in a
position to support the person's navigational processes such as navigating and visual cognitive
processes as well as describing the space. For the physical form of the space, orientation is
relatively much easier than in virtual space, as it is the result of the simultaneous activation of the
five sensory organs. Human beings first disassemble the information they receive from their
environment and then tend to make sense of them by grouping them. The 'readability' of the cities
we live in depends on their ability to be grouped into their elements (Lynch, 2012).

This situation is just like the process of breaking a sentence into its elements; finding or
making sense by breaking it into parts... The roads, borders, regions, nodes and sign elements that
make up the elements of the city work in harmony and undertake the task of guiding the user
navigating the city (Lynch, 2012). The aforementioned elements help both orientation and
navigation as elements offered by the physical environment.

When physical space is taken as a basis, we can talk about static elements and moving
creatures moving between and around them. This makes it possible to move comfortably in the
space, to collect information about the space and to establish information that can describe it in
the mind. In virtual space, a web interface design with visual elements is necessary to present
spatial arguments. An interface design should provide ease of use for the visitor beyond the
aesthetics of the visual elements. Navigation not only depends on the visual acquisition of
information about the space, but also on the physical movement of the person, which we can call
displacement. Sebok categorizes the visual information and physical tasks performed during

navigation into three groups: orientation, wayfinding and navigation (Sebok and et al 2014).
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Navigation can be defined as a goal-oriented movement of a person that includes two
elements: navigation and orientation (Montello, 2005) of the route one needs to follow to get there

(Montello, 2005). Orientation is moving towards the target in space (Figure 3).

—{Relocation( excursion)| = =—p
Navigation | =
(Route Information)

4 2
'
—{ Sign Items ]——> g
!

WWJ ¢ _{ Field knowledge —
—[ Circulation

Orientation —

. »

=)

Figure 3. Navigation items in virtual space(Made by the author based on sources (Sebok and et
al 2014) and (Montello, 2005)

In the created virtual space, variables such as placed sign elements, architectural
differentiations, visual access tools, and the density of hand tools affect orientation(Figure-3). The
realization of orientation and wayfinding tasks depends on the person's visual understanding of
the space during the space experience, positioning it correctly in the mind and recording it in the
mind with the mapping technique. Lynch mentions various cue elements to facilitate making sense
of space and orientation. These are place-specific images that express location and that the person
determines as a reference point (Lynch, 2012). Cue elements support the 'orientation' ability by
helping the user to determine their position in space. This helps to draw a route to the space and
to have an experience in this direction. Spatial knowledge, which develops with the experience
of orientation and organization, is to comprehend the position of objects in the space and their
distance to each other (Thorndyke and Goldin, 2012). Moving around the space, maps,
photographs, verbal information, sign elements contribute to route and area knowledge

(Thorndyke and Goldin, 2012).
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Just like in physical spaces, spatial navigation is of great importance in virtual spaces. It
has been observed that navigation, which involves visual cognitive practices such as navigation,
wayfinding, locating or positioning as well as movement, is provided by various tools and spatial
focal points presented in 3D spaces. While these spatial focal points can be made from the
definitions of the physical world, the language and use of the tools have no equivalent in the
physical world. In this respect, how does the experience of virtual space using these tools differ
from the experience in physical space? The answer to this question is important in the context of
the study.

As in physical spaces, circulation in virtual spaces depends on the person's ability to create
a map with visual data about the space and to reach spatial orientation. Every movement of the
body in physical space changes the field of vision, making it easier for us to collect information
about the space and record it visually. Thus, the wider the field of view, the more effective the
perception and orientation of the space. In virtual spaces, orientation is provided by maps and
landmarks presented as data. This situation allows to reach spatial experience in the virtual
environment without moving the body, only by moving and orienting the eye. As Sebok says, this
navigation offers the opportunity to experience the virtual environment through various auxiliary
tools (Sebok and et al 2014).

It is very difficult to obtain all the information about the space from one's point of view
(Darken and Sibert, 1996). Especially due to the limited field of view in virtual environments, it
is not possible to perceive even small-scale spaces from a single point of view. Therefore, in order
to explore the space in the virtual environment, the ability to move in the space gains great
importance. Realization of movement with minimum effort is the main purpose of virtual
environments. In the interface developed in this direction, placing predetermined movement
routes in the space has been an option (Campbell, 1995). As it can be understood, the acquisition
of spatial information can be based on the person's experience of the virtual space and the time
spent there. At the same time, maps, compasses and similar tools that we use in physical space
can shape the experience of space as auxiliary tools that can be used in virtual space.

Virtual spaces produced with QTVR technology can be experienced through the control and
orientation of panoramic images (Sylaiou et al, 2017) It is the ability to move that makes the space
virtually effective and therefore makes navigation possible. It is important for the user to focus
on the other information offered by the 3D space with the least difficulty while reaching from one
specified space to another. In this respect, it is necessary to be able to perform the actions that the
five sensory organs we use in physical space can do with auxiliary tools in virtual space. It is
necessary to have the ability to rotate in the virtual space, to move away and zoom in, as well as

tools that provide circulation between floors.

118


https://dergi.neu.edu.tr/index.php/aiit

https://doi.org/10.32955/neujna2025921101

3. AVIRTUAL SPACE PHRASE: BITLIS 3D SPACES

After the outbreak of the 2020 pandemic, which was effective all over the world, space,
both in terms of definition and experience, has moved far away from an area defined only by the
physical in traditional patterns and made it necessary to reconsider the space by introducing
'Virtual Spaces' into our lives. Aiming for a near-real experience, virtual technologies have tried
to adapt the experience of space to virtual spaces by imitating the processes that take place in
physical space.

In this framework, the study, which aims to compare the manifestation of the virtual in
architecture with the physical on a user-based basis, focuses on the city of Bitlis and the data of
the historical areas of the city in 3D virtual environment, considering the richness of cultural
heritage. Virtual connections and virtual museums with 3D versions of the places belonging to
Bitlis are the main area of the research. Ahlat Seljuk Cemetery and Ruins, one of the virtual
museums created by the Ministry of Culture and Tourism, and Hizan Center, Hizan Ddkiiktas
village, Bitlis center and Bitlis Ihlasiye madrasah, which were created in 3D by private companies
or individuals, were used for fieldwork. Due to the lack of 3D data on Bitlis other than the selected
places, the study was limited to the specified areas. The study was basically shaped in line with
these objectives.

Analyzing how 3D data created specifically for Bitlis is experienced by users, User-
oriented determination of the differentiating aspects of Bitlis virtual spaces from physical space,
User-oriented determination of navigation, orientation, focus and description of virtual spaces.
3.1. The Method Followed In The Research

The method used in the study involved participants navigating through the specified 3D
environments, experiencing the space, and expressing this experience through various questions.
Each experience content aimed to measure navigation, wayfinding, information retrieval, and
mobility skills at different rates, and it was structured as the user interpreting the spatial
experience. Additionally, it was important for participants to interpret the differences between
physical and virtual spaces through Bitlis.

In the first step of the research, which was conducted through individual interviews, the
link to the survey containing the tasks and the virtual tour links were shared with the participants.
A brief introduction to the spaces and the research was provided, and the survey questions were
shared. No detailed information about the 3D environments was given, and participants were
expected to explore them on their own. The 3D experience, which was to proceed simultaneously
with the tasks, was conducted by participants sharing their screens via the Zoom platform. This
aimed to create observational and verbal data based on the participants' reactions during their

virtual space experiences.
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Additionally, throughout the virtual tour, the researcher and participants remained in
communication, with the researcher intervening when necessary to ask questions. The expected
sequence for participants was as follows: navigating the 3D environment, acquiring spatial
information, and explaining their experience using the survey questions. Therefore, the tasks
progressed step by step.

3D environments created from images obtained from the physical space offer a more
realistic virtual tour experience that enhances the user's sense of presence in that space. One of
the most important elements for navigation in the interface is the guidance tool, which provides

direction. (Figure 4, 5, 6, 7, 8,9, 10, 11)

Figure 4. Hizan Dokiiktas Church exterior view (virtual data)

Figure 5. Hizan Dokiiktas Church interior view (virtual data)
This tool, when clicked, allows the user to move right, left, up, and down during the
navigation, and also facilitates the transition from one area to another. In this regard, it is a tool
that provides time-saving during the virtual tour experience and allows for quick navigation

through the space (Figure 4, 5).
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Figure 7. Hizan Center general view (virtual data)

Additionally, spatial descriptions consisting of small images at the bottom of the virtual
environment are another key tool for navigation. During the space experience, the user can either
draw a navigation route indicated by arrows or navigate by clicking on the images. These 3D
environments, which allow movement in the desired direction by holding down the mouse button,

perform the actions that the eye can do in the physical world (Figure 6, 7).

Figure 8. Bitlis Center general view (virtual data)
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Figure 9. Bitlis Ihlasiye madrasah image (virtual data)

The use of spatial reference points is common among the techniques for setting objectives
in virtual museums (Figure 9). These points, accessible through a menu, are displayed as soon as
the screen opens and allow the user to navigate to the desired space. They also facilitate an
overview analysis of the space. By placing numerous tools in virtual environments, which
encompass tasks such as movement, wayfinding, reaching a goal, space experience, and memory

formation, the completion of these tasks positively impacts the use of the space. (Figure 8, 9).

Figure 10. Entrance and interior view of Ahlat Seljuk Square Cemetery Ruins (virtual data)

Figure 11. Entrance and interior view of Ahlat Seljuk Square Cemetery Ruins (virtual data)
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The nature of acquiring information about the space in virtual museums depends on the
ease of use and effectiveness of the tools provided by the interface. Virtual environments
produced with QTVR technology can be experienced thanks to the control and navigation of
panoramic images. According to Sylaiou, what makes the space effective virtually and thus
enables navigation is the ability to move (Sylaiou et al, 2017).

This is important in terms of allowing the user to focus on other information
provided by the museum with minimal difficulty while moving from one space to another. From
this perspective, the abilities of the five senses we use in physical spaces need to be replicated in
virtual spaces through supporting tools. These include the ability to rotate within the space, zoom
in and out, and the ability to navigate between floors. Additionally, features such as mapping or
visual elements, which are very useful in physical spaces, are also crucial tools for interpreting
the virtual space. Maps, which support memory formation about the space and the objects it
contains, should indicate the user's position within the virtual environment (Sebok et al, 2014).
3.2. Interview Texts and Analyses

The main goal of the study is to investigate how various tools embedded in virtual
environments support users in wayfinding, spatial experience, and information acquisition. To
this end, a field study was conducted with 22 participants. The participants' professions—
architect, urban planner, and civil engineer—were taken into consideration, as they are familiar
with planning drawings. It was required that the users had experienced the specified 3D
environment at least once in a physical setting, as this would highlight the differences between
physical and virtual experiences. This condition allowed the researcher to gather more detailed
data during and after the participants completed the tasks. Since the research did not involve
entering a virtual environment with a random circulation forecast, constant communication with
the participant was maintained. Additionally, during the virtual tour, interventions or additions
were made when necessary by the researcher. The virtual tour, which is the subject of the survey,
covers the entire structure, focusing initially on the specified spaces, thereby including the
circulation of all areas. The virtual tour does not allow free movement in every space and limits
mobility. Therefore, the conducted research measures the effectiveness of the navigation within
the virtual space, the types and forms of experience, using all the opportunities described by the
3D environment. Since the user has previously experienced the physical version of these 3D
environments, their first experience of the virtual environment is crucial for the survey data. This
is because it is important to determine how the user, familiar with the physical space, initially
struggles or does not struggle when transitioning to the virtual environment.

In this context, the following questions were asked to the users during and after their

navigation of the 3D environments, and the answers provided were analyzed.
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o The first question pertains to the circulation of the Ahlat Seljuk Cemetery and the
Archaeological Site and was asked as follows: "What distinguishes the circulation in a

virtual museum from that of a physical museum? Could you please explain?"

-~

= touching sniffing feeling walking

temporality = Experience = freedom

Figure 12. Graphic expression formed in line with the answers given to Question-1

All users who responded to the question stated that physical and virtual experiences are
completely different. As seen in the graphical representation (Figure 12) created based on the
responses, users expressed how navigation in a physical environment differs from navigation in
a virtual environment.

These differences are mostly associated with the five senses, and it has been observed
that virtual environments do not provide the same experience as physical environments in terms
of smell, touch, and sensation. “...a person exploring a virtual environment will see the world
from a perspective similar to that of a camera mounted on their head, rather than from a fixed
camera position and perspective.” (Chan, 1997). It has also been noted that the features of walking
and being in a specific time frame, present in physical spaces, are not present in the virtual
environment, creating a sense of incompleteness in the experience. Some users stated that virtual
environments, with their ability to enter and exit any location and move quickly, provide a better
experience than physical environments in this regard. Chan explains this situation as follows:
"The success of creating a VR environment is not whether the virtual world created is as real as
the physical world, but whether the created world is so real that viewers can suspend their disbelief
and create the experience of being there for a while" (1997), (Figure 13, 14).

e The second question was asked to gain a more general inference regarding virtual
environments based on the 3D experiences, and it is as follows: "Considering the 3D tours
conducted, would you still feel the need to physically experience a space that we
navigated through using the navigation tools in the virtual environment, even though it

has never been physically experienced? Why?

124


https://dergi.neu.edu.tr/index.php/aiit

https://doi.org/10.32955/neujna2025921101

yes
no

Figure 13. Answer to Question-2

M not to
touch

M arbitrary
travel

i randomnes
s

smelling
the city

Figure 14. Graphic expression of those who said yes to Question-2

All responses to Question-2 were affirmative, with users emphasizing that it is not
possible to fully experience a city they have never visited physically just through a virtual
experience, and that physical navigation is absolutely necessary(Figure-13). Due to all the
answers being "yes," the following question was asked to the users: "(If the answer is yes) What
exactly do you base the experience of a space on? For example, which of the five senses would
alter the experience?"

Users stated that the experience of a space is mostly related to touch and smell, and they
mentioned that the ability of individuals to act randomly or arbitrarily also affects the experience
of the space. It was observed that the limitation of route following within the specified network
boundaries in the virtual space creates a disadvantage, meaning that the arbitrariness present in
physical space does not exist in the virtual environment. It was emphasized that individuals are
alone during their experience in virtual space, making physical spaces, in this respect, more
enjoyable and public than virtual spaces (Figure-14). Architectural spatial structures are perceived
and experienced through all senses and emotions. Appealing to all senses, space is perceived not
only through its tactile, olfactory, and auditory characteristics but also through its luminous

properties (Rasmussen, 2010).
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Users associated space experience with time, stating that the fact that time in the virtual
space does not align with real time and the inability to establish a time-space relationship
influenced their affirmative response. Physical space is determined by its elements, measurable
distances, and the interrelationships of the objects within it (Arnheim, 1977) (Usta, 1994).
Perception and sensation of space means feeling it with all the senses rather than just perceiving
it visually.

The third question was asked to determine whether the virtual environment is perceived
as something different from the physical space. Therefore, the following question was directed to
the users: "Considering the 3D tours conducted, do you feel detached from the physical space
while navigating through the virtual space?"

Seven users stated that they experienced detachment, eight users mentioned that the
detachment was partial, and seven users said that they never felt detached. This result reveals that
68% of users are at least partially disconnected from the physical space. This suggests that the

attachment to the virtual environment is mostly based on the physical space (Figure 15).

“Do you feel isolated from the physical space when you move around
in the virtual space/area?”

| feel | don't feel partly/sometimes

Figure 15. Response distribution graph of Question-3

For those users who expressed feeling detached, the following fourth question was
directed to them: "What do you think is responsible for the detachment, and are there any VR
tools you used? Are they contributing to this detachment?"

Users generally describe what leads to detachment with concepts such as focus,
becoming part of the flow, temporary pleasure, immobility, concentration, quick access,
easy access, inability to touch but still feeling, mental disconnection, guiding perception,
visual intensity, and mental confusion (Figure 16). The majority of users indicate that the
detachment arises from the mind's focus on the virtual world, suggesting that a cognitive
process begins when the space changes, and as a result, the individual experiences a

cognitive presence in the virtual environment.
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While this situation may trap the person in the physical world, it mentally
transports them within the virtual world. Such an experience is the fundamental reason

for a person’s spatial perception of the virtual world.

“What 1s effective in isolation?

visual intensity
directing perception
mentai break

can't touch but feel
quick access

easy access

mental confusion
concentration

inactivity
temporary pleasure
join the flow
focusing
0 05 3 | 15 2 2,5 3 35 4 45
Figure 16. Justification scatter plot for Question-4
4. CONCLUSION

The conducted research is based on a survey study aimed at evaluating the factors that
influence the formation of the process of establishing a relationship between virtual spaces and
the physical environment, as well as how these processes differ from physical space. Based on
the experiences of the participants, the study identifies the advantages and disadvantages of using
virtual spaces, thereby providing resources for further development. Since it is observed that the
interfaces and navigation signs of all 3D spaces and museums in Turkey are the same, it is thought
that this study will serve as a pilot study, leading the way for other studies.

The insufficient development of the 3D data of Bitlis in the virtual environment does not
fully support the process of establishing a relationship through navigation. Chan describes the
spatial counterpart of this deficiency as follows: "In virtual space, viewers can navigate the space
and perceive a computer-generated 3D image as a perspective view. When creating a realistic
scene, buildings can be modeled using any 3D solid modeling software. However, in the field of
VR, the fundamental issue is to provide a realistic representation in order to accurately represent
reality and achieve an immersive effect." (1997). Additionally, due to the participants'
unfamiliarity with the interface, it was observed that the virtual space did not fully fulfill its role.

Users expressed that the fast progression of the space's visual representation and its
immediate fixation to the starting point when the Ahlat Seljuk Cemetery Archaeological Site's

virtual museum interface first opened negatively impacted their perception of the space.
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It is important to expand the boundaries of the virtual environment to include the exterior
of the museum and an overhead view. Furthermore, it was observed that other 3D data were
insufficient compared to physical data and not suitable for spatial navigation.

All participants attempted to explore the space and access information within the space
with the help of directional arrows during each task. This situation leads to the idea that increasing
the number of directional arrows would have a positive impact on reading the space. It was
observed that users experienced difficulties when using the forward and backward arrows during
navigation. Some users found the speed of progression too fast and argued that the arrows acted
like teleportation tools and needed to slow down. Previous research on virtual spaces has
emphasized the importance of adjustable speed.

Furthermore, it was observed that the increase in virtual space data enhances the
visibility of the city and sparks curiosity in individuals, which in turn raises the desire to
experience it physically. Additionally, due to Bitlis having a scattered settlement structure,
there was a problem with spending too much time on navigation, making it possible for

people to quickly experience the 3D representations of historical sites within limited time.

5. RECOMMENDATIONS

e The recommendations provided in light of the research are aimed at improving the
visitor's navigation, experience, and relationship-building practices in the virtual
environment and with the physical space.

e Having a site plan image is important for users to understand where they are. Therefore,
adding an external view of the virtual space can facilitate navigation.

e Additional information points have been positively received by users in terms of
experience diversity, and increasing their number is recommended. Additionally, these
extra information tools should also be placed for location identification, and users should
be able to click on them to see where they are when needed.

e Itis important for spaces/objects outside the field of view to capture the visitor's attention.
As a solution, it is suggested to use an arrow indicating that there is a partition or section
in that area.

e Along with the names of spaces used in the physical museum, the floor of each space
should be indicated in parentheses on the interface, and the names should be aligned

according to the floor order.
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ABSTRACT

This research aims to analyze and compare vernacular architecture of Erbil Citadel and Old Akre,
two historic settlements located in Iraq’s Mediterranean climatic zone, with goal of identifying
their embedded sustainable design principles and highlighting their cultural and environmental
significance. Employing a qualitative research approach, the study draws upon detailed field
observations, and a comprehensive review of academic literature to examine key architectural
and structural elements. These include street configuration, dwelling attachment, open space
organization, material selection, structural systems, roof construction, facade treatments, and
design of doors and windows. Erbil Citadel, designated as a UNESCO World Heritage site, is
characterized by compact urban planning, inward-oriented courtyard houses, narrow and
meandering streets, and use of traditional materials such as mud brick and timber. These features
contribute to thermal comfort, privacy, and efficient land use. In contrast, Old Akre presents an
organically evolved terraced layout, adapted to steep mountainous terrain. It utilizes local stone
and lime in construction and fosters a strong sense of community through shared rooftops and
communal terraces that also serve functional purposes. The comparative analysis reveals how

both sites demonstrate context-sensitive responses to climatic, topographical, and social factors,
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making efficient use of locally available resources while maintaining cultural continuity. These
findings underscore importance of vernacular architecture as a viable framework for
contemporary sustainable design. By extracting lessons from traditional practices, the study
contributes to discourse on climate-responsive and culturally integrated architecture, advocating
for a more inclusive approach to sustainable urban development that draws on historical and
regional wisdom.

Keywords: Vernacular architecture, Sustainable design, Thermal comfort, Mediterranean

climate, Iraq.

OZET

Bu arastirma, Irak’in Akdeniz iklim kusaginda yer alan iki tarihi yerlesim olan Erbil Kalesi ve
Eski Akre’'nin geleneksel mimarisini analiz etmeyi ve karsilastirmayr amaglamakta; bu yapilarda
gomiilii olan siirdiiriilebilir tasarim ilkelerini belirlemeyi ve onlarin kiiltiirel ve ¢evresel onemini
vurgulamayr hedeflemektedir. Nitel bir arastirma yaklasimi benimsenen ¢alismada, detayli saha
gozlemleri ve akademik literatiiviin kapsamli bir incelemesi yoluyla temel mimari ve yapisal
unsurlar ele alimmustir. Bu unsurlar; sokak diizeni, konutlarin yerlesim bicimi, a¢ik alan
organizasyonu, malzeme secimi, yapisal sistemler, cati yapimi, cephe diizenlemeleri ile kapt ve
pencere tasarimlarimi kapsamaktadi. UNESCO Diinya Mirasi Listesi’ne dahil edilen Erbil
Kalesi; kompakt kent planlamasi, i¢e doniik aviulu evleri, dar ve dolambagli sokaklart ile kerpic
ve ahgap gibi geleneksel malzemelerin kullanimiyla karakterize edilir. Bu ozellikler, termal konfor,
mahremiyet ve alamin verimli kullanimi agisindan katki saglar. Buna karsilik Eski Akre, sarp
daglik araziye uyarlanmis organik olarak gelismis bir teras yerlesimine sahiptir. Yapiminda yerel
tas ve kire¢ kullamilr; paylasilan ¢ati ve teraslar yoluyla topluluk hissini giiclendiren ve islevsel
olarak da kullanilan ortak alanlar olusturur. Karsilastirmali analiz, her iki yerlesimin de iklimsel,
topografik ve sosyal kosullara duyarli ¢oziimler sundugunu ve yerel kaynaklart verimli
kullanirken kiiltiirel stirekliligi  korudugunu ortaya koymaktadiv. Bu bulgular, geleneksel
mimarinin ¢cagdas stirdiiriilebilir tasarim icin gegerli bir ¢ergeve sundugunu vurgular. Geleneksel
uygulamalardan elde edilen derslerle, calisma iklim duyarli ve kiiltiirel olarak biitiinlegik
mimarlik tartismalarina katki saglamakta, stirdiiriilebilir kentsel gelisime yonelik daha kapsay:ci,
tarihsel ve bolgesel bilgiye dayali bir yaklasimi savunmaktadur.

Anahtar Kelimeler: Yéresel mimari, Siirdiiriilebilir tasarim, Termal konfor, Akdeniz iklimi, Irak.
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1. INTRODUCTION

Vernacular architecture is defined by its adaptation to local needs, materials, and cultural
traditions, evolving over time to harmonize with the environmental, cultural, social,
technological, and historical context of its surroundings. Despite its informal and often unplanned
nature, this architectural style has profoundly influenced the development of design and
architecture throughout history (Samalavi¢ius & Traskinaité, 2021). The term "vernacular" comes

from the Latin vernaculus, meaning "native, domestic, or indigenous," emphasizing its deep-
rooted connection to specific regions and communities. Vernacular architecture is characterized
by building techniques that utilize locally sourced materials and traditional practices to address
the unique needs of a region. Historically, vernacular architecture has been one of the most direct
and practical ways to meet human shelter needs, yet it has been largely sidelined by the rise of
modern architecture (Kutlu & Bekar, 2023). Recently, however, the growing urgency of
sustainability and rising energy costs have prompted a resurgence of interest in this approach.
Architects are revisiting regionalism and traditional building methods, recognizing their inherent
energy efficiency and ecological benefits. These structures not only reflect the identity and
cultural heritage of their communities but also offer sustainable solutions that align with
contemporary environmental concerns (Usluer & Cagnan, 2021). A crucial aspect of vernacular
architecture is its integration of the building with its surrounding environment. Housing is not
merely about the physical structure; it also involves understanding and adapting to the unique
climate, geography, and ecosystem of an area. Achieving sustainable housing goals requires an
in-depth study of these environmental factors and the creative use of locally available resources
and techniques. This approach ensures that housing is not only functional and resilient but also
environmentally conscious and cost-effective (Noah & Cagnan, 2021). Furthermore, studying
vernacular architecture across diverse environments can provide invaluable insights into the
principles of sustainable design. Each region presents unique challenges and opportunities, from
extreme climates to scarce resources, and vernacular solutions often embody ingenious
adaptations to these conditions. By examining and integrating these time-tested methods with
modern innovations, architects and planners can create designs that are not only sustainable but
also culturally and environmentally meaningful. This blend of tradition and innovation
underscores the enduring relevance of vernacular architecture in shaping a sustainable future for
the built environment (Petruccioli, 2016).

Erbil Citadel is a unique urban site located atop an archaeological mound, formed through
the ongoing accumulation and evolution of various civilizations. Unlike other large mound, the
evidence of this process in the Citadel has been preserved to the present day, offering a rare

glimpse into a cultural evolution that is not found elsewhere.
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Erbil Citadel is situated in the heart of Erbil, in Iraq. This expansive urban complex spans
nearly 11 hectares and is built on an archaeological mound formed by the buildup of historical
layers over at least six millennia. While it rests on a man-made mound, its layout resembles that
of a hilltop town, positioned on the relatively flat surface atop the mound (HCECR, 2012; Jasim
et al., 2020). Akre City is a historic location in Iraq and serves as the center of the Akre district,
one of six districts in Duhok Governorate. Its historic area is recognized as a cultural heritage site
in Iraq's national inventory, known as the Atlas of Archaeological Sites in Iraq, published by the
Ministry of Culture and Information in 1970 through the Directorate General of Antiquities. The
historic area of Akre is believed to have been inhabited as early as the 7th century BC. William
Wigram and Edgar Wigram noted in 1922 that Akre is among the oldest settled regions in the area
(Ismael & Hasan, 2023).

The research aims to analyze and compare the vernacular architecture of Erbil Citadel
and Old Akre, two traditional sites in Iraq, to highlight their sustainable design principles and
cultural significance. The study focuses on how these architectural styles adapt to local climatic
and topographical conditions, utilize locally available materials, and reflect the region’s cultural
heritage. To achieve this aim, the study employs a qualitative research approach, utilizing various
scientific publications and field analysis to investigate key architectural and structural features
that contribute to sustainability. The research examines the elements such as Street Shape and
Texture, Dwellings Attachment, Open Space Arrangement of Dwellings, Construction Materials,
Main Structural Components, Roof Construction System, Facade Characteristics, and Doors and
Windows. By doing so, it advocates for the preservation and adaptation of traditional building

practices as a means to address modern challenges in sustainable urban development.

2. LITERATURE REVIEW

To gain a deeper understanding of vernacular architecture, especially in Iraq, it is crucial
to review the principles of vernacular architecture both globally and within various Iraqi regions.
This exploration sheds light on the similarities and differences in architectural styles, focusing on
how they respond to environmental conditions, cultural practices, and local climates.
2.1. Vernacular Architecture and Its Insights from Iraq

In response to growing environmental challenges, there has been a renewed interest in
the sustainable qualities of vernacular architecture. This form of architecture is often compared
to contemporary buildings, which are typically linked to harmful environmental traits, such as
high carbon footprints, excessive energy consumption, and pollution. Vernacular architecture,
with its eco-friendly designs, passive technologies, and connection to traditional practices, offers

valuable insights for creating more sustainable built environments.
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It is no longer seen merely as a nostalgic relic of the past but as a source of knowledge
that can guide modern construction (Olukoya & Atanda, 2020). Vernacular architecture, shaped
by cultural, local, and regional influences, is created without formal professional expertise. It
adapts to the local climate, available materials, and traditional craftsmanship while embodying
the culture and way of life of the community. This architecture uses locally sourced materials and
methods known to local craftsmen, helping define regional identity and distinction (Hu, 2023).
As climates vary across regions, vernacular architecture responds to these conditions by
incorporating techniques that improve energy efficiency and thermal performance. These
methods, such as passive cooling, heating, and ventilation, align with bioclimatic design
principles. By using natural materials and environmental solutions, vernacular architecture
achieves a harmonious balance between sustainability and functionality (Raof et al., 2020).

Iraq's traditional houses vary greatly across its regions, reflecting the country’s diverse
climate and local resources. The climate spans from a hot desert environment, where temperatures
exceed 50°C, to colder mountainous areas with temperatures dropping as low as —10°C.
Vernacular architecture in Iraq adapts to these varying conditions, with buildings made from
materials like natural limestone, mud-brick, and reed, chosen for their suitability to the local
environment. In central and northern Iraq, for example, homes often feature thick mud-brick or
limestone walls for climate adaptation and natural fortifications for security. These houses reflect
cultural values, blending with the surroundings while fostering tight-knit communities. The
settlement patterns and building forms in these areas align with the microclimatic conditions and
the collective skills of the community, showcasing the region's environmental sustainability
(Rostam, 2017). In southern Iraq, the marshlands present unique physical characteristics, where
dwellings are built on artificial floating islands made of reeds and mud. These homes are
reinforced annually to protect against flooding. The marshlands are rich in biodiversity, home to
many plant and animal species, and the communities here have practiced sustainable resource
management for thousands of years. This lifestyle reflects a deep connection to the wetland
environment, with traditional resource conservation methods passed down through generations.
Overall, the vernacular communities of Iraq offer effective, sustainable solutions to the region's
topographic and climatic challenges, demonstrating a harmonious cultural adaptation to their
surroundings through shared building expertise (Znad, 2024).

2.2. Sustainable Architecture

The term "sustainability" encompasses a wide range of goals that often overlap with

concepts like green architecture, environmental or ecological design, sustainable building, and

other related terms, sometimes being used interchangeably.
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Sustainability in architecture can also be defined by contrasting it with its opposite: it
involves innovative thinking, processes, and methods that move away from conventional
approaches in the operation, design, construction, and planning of the built environment, which
often overlook wider social, economic, and environmental factors. Sustainable architecture
represents a design approach aimed at reducing the environmental impact of buildings, optimizing
energy efficiency, and improving the health and well-being of their occupants (Aliamin, 2021).
One of the key principles of sustainable architecture is reducing resource consumption. This
involves maximizing the efficient use of resources and materials throughout a building's lifecycle,
from its construction to eventual demolition. Sustainable design focuses on incorporating
recycled, reclaimed, and renewable materials to decrease dependence on raw resources.
Sustainable architecture also prioritizes efficient water usage, significantly reducing the
consumption of vital resources. Another essential element of minimizing environmental impact
is the reduction of pollution and waste. Sustainable architecture seeks to minimize the
environmental footprint of buildings by emphasizing pollution prevention and waste reduction
(Iwuanyanwu et al., 2024). In sustainable architecture, energy efficiency is realized through a
combination of passive design approaches. These approaches focus on optimizing factors like
thermal mass, building orientation, and natural ventilation to reduce energy consumption for
cooling, heating, and lighting. For example, placing windows strategically maximizes natural
daylight, cutting down the need for artificial lighting. Additionally, leveraging thermal mass and
prevailing winds in the design helps regulate indoor temperatures. A passive design that utilizes
locally-driven techniques aims to create comfortable, energy-efficient, and affordable buildings,
much like vernacular architecture. Both approaches emphasize sustainable design practices
tailored to local conditions and resources, focusing on minimizing energy consumption while

ensuring livability and cost-effectiveness (Gil-Ozoudeh et al., 2022).

3. METHODOLOGY

This study employs a qualitative research approach, integrating field observations, visual
documentation, and a review of scientific publications to examine the vernacular architecture of
Erbil Citadel and Old Akre. The analysis criteria were carefully selected based on their relevance
to sustainable architectural principles and their recurring presence in vernacular building
practices. These criteria were also informed by literature on bioclimatic and climate-responsive
design, which emphasizes passive environmental strategies, material efficiency, spatial

organization, and community integration.
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The selected architectural and structural analytical categories are Street Shape and
Texture, Dwellings Attachment, Open Space Arrangement of Dwellings, Construction Materials,
Main Structural Components, Roof Construction System, Fagade Characteristics, and Doors and
Windows, allow for a comprehensive assessment of architectural responses to climate,
topography, and social needs. Each of these elements contributes to sustainable performance by
enhancing thermal comfort, resource use efficiency, and cultural resilience.

By aligning the analysis with sustainability-focused indicators found in vernacular and
contemporary ecological design research, the study provides a framework that not only documents
historical architecture but also extracts lessons applicable to modern sustainable development

(Figure 1).

METHODOLOGY
-Street Shape and Texture
-Dwellings Attachment
-0Open Space Arrangement
ofDwellings

-Construction Materals
-Main Structural
Components
-RoofConstruction System
-Facade Characteristics
-Doors and Windows

CONCLUSION AND
‘ RECOMMENDATIONS ‘*— FINDINGS 4—‘ RESEARCH AREA ‘

[Erbil Citadel] [ Old Akre }

INTRODUCTION | s L'TREgv‘TEUWRE

{ Vernacular Architecture W | SustainabIeJ

and Its Insights from Irag Architecture

Figure 1. Research structure chart.

4. RESEARCH AREA
Erbil Citadel and Old Akre, found in different regions of Iraq, experience same unique
climates based on their geographical locations (Figure 2). Erbil Citadel is situated on a mound,

while Old Akre is located in a mountainous area.

Figure 2. Iraq map showing location of Erbil Citadel and Old Akre (Ali et al., 2016).
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4.1. Erbil Citadel

Erbil Citadel is situated on a man-made mound, and its design resembles that of a hilltop
settlement, located on the relatively level surface at the top of the mound (Figure 3). Most of the
Citadel is currently occupied by residential homes, along with a few public and religious
buildings. Historical records indicate that there were once additional administrative, religious,
and military structures, including fortification walls that have since vanished. This layout
contrasts with other fortified citadels that have preserved their ancient structures, complete with
massive enclosing walls. Most historic buildings in the Citadel date from the mid-19th to the early
20th century, though some are older, originating from the mid-18th century onward. The historic
architecture primarily consists of residential homes but also includes several mosques, a

hammam, and other religious or social buildings, such as takiyas (used for gatherings of Sufi

communities) and diwakhanas (houses for hosting guests or community meetings) (Mahmood,

2019), (Figure 4).

Figure 4. The outside facades of Citadel
(HCECR, 2012a)

Erbil's climate is categorized as Mediterranean according to the Koppen climate
classification. This means the city experiences mild, wet, and humid winters, alongside long,
extremely hot summers. January is the wettest month, while no rainfall occurs between June and
September. (Table 1) provides an overview of Erbil's climate conditions throughout the year. July
sees the highest temperatures, reaching up to 42°C, while January has the minimum temperature

recorded at 1.5°C (Sulaiman et al., 2022).
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Table 1. Climatic Data of Erbil Citadel (Climate-Data, 2024).

January Felbruary  March Aptil May June July August September October N vetr December

Avg. Temperature "C(F) 63°C  83'C  125°C |8 FB0N 3¢ s2°C
(434)°F (46.9)°F (S46)°'F |{644)°F T28)*F1 (56.1)'F (468)°F

Min Temperatue “C('F) 14'C  26°C  B1°C  1'C C| PolEyc] 78'c  33°C
(46)F (3B7)F @3)F (515)F |BLEF (1245 ) B)TF BIF | W61)F  (38F
Max Temperatwe *C ~ 12'C 14°C. [H85°C 3G il 1d'c
(F) (538)°F (57.2)°F [{B54)°F || = 572)°F
Precipitation / Rainfsll D4R 96 a1 & 2 1 0 0 1 28 B | @ |
mm (in) (4) (T ¢ J @ () ©) ) (0 (0) (1) 2 l e |
Humidity(%) 68%  6T%  Se% 4% 3% 15% 17% 1% 21% 3% 51% 64%
Rainy days (d) 8 7 7 B 3 0 0 0 0 2 5 6

avg Sun hours (hours) 7.0 19 [Tss ATl et s 28T 22l i2il 00 [ 85 | 79

Street Shape and Texture: The urban layout of Erbil Citadel features an ovoid design
defined by a complex network of narrow, winding streets that radiate from a central entrance.
Major alleys extend outward from the southern Grand Gate, interwoven with a natural web of
smaller pathways leading to more secluded residences. The irregular, twisting streets and
unevenly shaped plots reflect a gradual, organic development process, characteristic of
settlements that have evolved over time. The streets transition seamlessly from wider
thoroughfares to narrower, more private zones near residential areas, often ending in cul-de-sacs
or semi-private spaces. Public spaces naturally emerge at intersections, creating a dynamic

hierarchy of spatial organization (Abdulkareem, 2012), (Figure 5).

Gate

Grand Gate

Figure 5. Map showing street shape and texture in Citadel (HCECR, 2012b).
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Dwellings Attachment: The typical house layout often includes two adjacent rooms,
each with its own entrance, designed for both functionality and privacy. These houses are
commonly attached along their sides or backs, with entrances opening directly onto the street. In
some cases, multiple entrances lead to a shared courtyard or access point, forming small,
community-oriented cul-de-sacs. The structures are usually one or two stories tall, and many
features semi-basements that not only enhance privacy but also provide a sense of enclosure and

thermal comfort (Mahmood, 2019), (Figure 6).

Figure 6. The houses are attached in Citadel (HCECR, 2012a).

Open Space Arrangement of Dwellings: The houses in Erbil Citadel are arranged in
compact blocks, frequently sharing walls with neighboring structures to maximize space and
enhance communal cohesion. Each house features a courtyard, a vital element of the design that
provides natural ventilation, light, and a private outdoor space for the household. These courtyards
are sometimes entirely enclosed by buildings, creating a secluded environment, but more
commonly, they are flanked by rooms on two sides and bordered by the walls of neighboring
houses or the adjacent alley. The typical layout includes two adjacent rooms, each with its own
entrance, offering functional and flexible living spaces (Figure 7, 8). Entrances generally face the
street, ensuring accessibility while maintaining a balance between openness and privacy. This
arrangement reflects the traditional architectural approach, emphasizing both practical use of

space and the cultural need for privacy and family-centered living (Gandreau & Moriset, 2013).

Figure 7. Erbil Citadel dwelling with Figure 8. Inside Sheikh Jamil Afandi
courtyard (Gandreau & Moriset, 2013). house courtyard (Mirani, 2010).
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Construction Materials: These historic buildings are predominantly constructed from
fired brick, typically bonded with mud mortar, a method that reflects the traditional craftsmanship
of the region. In the Citadel, fired brick masonry with mud mortar, occasionally mixed with lime
for added durability, is a hallmark of the architectural style. Modern additions, introduced in the
late 20th century, incorporate more advanced brickwork techniques, blending historical aesthetics
with contemporary construction methods. Timber frameworks are widely used for roofs and
floors, showcasing a practical and sustainable design approach, while some porticoes are adorned
with visible timber columns, adding to the architectural charm and structural integrity of the

buildings (Gandreau & Moriset, 2013), (Figure 9, 10).
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Figure 9. Dwellings construction materials in Figure 10. Timber columns of porticoes
Citadel (Al-Yaqoobi, 2012). in Citadel (HCECR, 2012b).

Main Structural Components: Many houses incorporate remnants of older structures,
with no single building representing a single construction period. This layering of construction
over existing structures and foundations reflects a continuous and dynamic process of
regeneration, characteristic of an archaeological mound. The walls of the Citadel showcase a
distinctive construction technique, featuring two outer layers encasing an inner rubble core, all
bonded with mud mortar (Figure 11, 12). The brickwork is often irregular, with lateral walls built
in the same manner but thinner, maintaining structural coherence. Wider, tile-like bricks
strategically link the outer layers to the core, demonstrating a thoughtful balance between
strength, flexibility, and resilience to environmental pressures. This method highlights the
adaptive reuse of materials and the enduring ingenuity of the region's architectural traditions

(HCECR, 2012b).
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Figure 11. Section of wall in Citadel Figure 12. Wall construction in Citadel
(HCECR, 2012b). (Palumbo, 2011).

Roof Construction System: In the Erbil Citadel, the roofs are predominantly flat and
supported by round timber beams, a design that ensures both practicality and aesthetic appeal.
High-status homes often utilize poplar planks for their roofing, reflecting the wealth and status of
the inhabitants, while traditional constructions rely on unshaped oak coppice poles, showcasing
the resourcefulness of local builders. Above the beams, layers of compacted mud and lime are
carefully applied, providing additional insulation and stability. This layered roofing system rests
on woven matting and reeds, which further contribute to the building's thermal efficiency, keeping
interiors cool in summer and warm in winter. This approach to roofing illustrates a blend of
functionality and tradition, allowing for adaptation to the region's climate while maintaining the

integrity of the citadel's architectural heritage (Abdulkareem, 2012), (Figure 13, 14).

== |

C Al

Figure 13. Dwelling roof of Citadel Figure 14. Dwelling roof of citadel restored in1980
(HCECR, 2011). (Mirani, 2010).

Facade Characteristics: Today, the perimeter of the Citadel is defined by house fagades
built on or in front of earlier fortifications. These fagades are closely aligned, creating the
impression of a formidable fortress when viewed from outside. The earliest homes are noted for
their intricately decorated brickwork. In later constructions, the facade may be shaded by a
colonnade or porticoes, some of which have wooden columns with decorative capitals, while

larger houses may feature an arcade with columns and alabaster arches.
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The facades of Erbil Citadel were intentionally left unplastered and unwhitewashed,
preserving the original appearance of the construction materials. The mud brick serves as the
primary building material for the facades, highlighting the traditional construction methods that

are well-suited to the local environment (Al-Shwani, 2011), (Figure 15, 16).

Figure 15. Dwelling facades of Citadel Figure 16. Decoration in
(Al-Shwani, 2011). Citadel (Cravero, 2011).

Doors and Windows: The doors and windows in Erbil Citadel vary in size, reflecting the
unique characteristics of each dwelling. Typically, rectangular or arched, their shapes contribute
to the architectural charm of the structures. The windows are often enhanced with decorative
wrought metal grilles at the front, which not only serve functional purposes, such as security and
ventilation, but also add an ornamental touch (Figure 17). These features further accentuate the
historic appeal of the buildings, blending aesthetic elegance with practicality in the citadel’s
design (Al-Shwani, 2011).

Small Windows for
“Ventilation

Living Area

Windows lwan

Basement

Figure 17. Design of doors and windows in Citadel (HCECR, 2012b)
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4.2. Old Akre

Throughout history, various significant powers have ruled the area, including the Medes,
Assyrians, Romans, Islamic empires, and the British, all of whom have left a rich legacy. The city
features the emblem of the Bahdinan Emirate, which governed it from 1376 to 1843. The historic
area of Akre was established on the steep hillside beneath the old castle, overlooking the orchards
in the valley. It includes three residential neighborhoods: the Jewish neighborhood, Gorava, and
Qapaki, along with the historic bazaar. In the historic area, the buildings are organically arranged

on the hillside, creating a terraced appearance (Spét, 2019), (Figure 18).

Figure 18. Old Akre (Municipality of Akre, 2012).

Akre is renowned as the City of Four Seasons due to its distinct experience of all four
seasons. The city has a Mediterranean climate according to Kdppen climate classification,
characterized by hot summers and rainy winters. Summers are warm, with maximum
temperatures reaching up to 38°C, while winters are relatively cold, often dropping below
freezing, and snowfall is common (Table 2). The Mediterranean Sea and the region's mountainous

terrain play a significant role in bringing rain to Akre (Ismael, 2015).

Table 2. Climatic Data of Old Akre (Climate-Data, 2024).
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Street Shape and Texture: Public areas emerge naturally at intersections, creating a
dynamic spatial hierarchy that reflects the organic growth of the community. The structures are
interconnected by a complex network of narrow, zig-zag alleys, some of which lead to cul-de-
sacs, adding an element of discovery and surprise for those navigating the space. The historic
buildings, often of significant architectural value, are connected vertically by staircases, which
offer views of the surrounding area while contributing to the layered spatial experience (Figure
19, 20). As user explore, the network of alleys transitions unpredictably from lively public spaces
to more intimate, private areas, blurring the boundaries between public and private life (Ismael,

2024).

Figure 19. Map showing street shape and Figure 20. Staircases as vertical movement
texture in Old Akre (Ismael & Hasan, 2023). in Akre (Malaika & Raswol, 2014).

Dwellings Attachment: Because of the terraced layout, it's common for residents to
engage in activities on the roofs of the houses below, fostering a sense of shared space and
community. Most of these buildings are one or two stories tall, and at times, multiple houses share
the same roof, creating informal communal areas. Despite the presence of lower houses, the
design ensures that the views of those above are never obstructed, promoting a sense of openness.
This effective use of space fosters social cohesion and interaction, reflecting the trust among
residents. The terraced design of the historic buildings not only maximizes available space but
also enhances the area’s sense of community, highlighting the value and significance of Akre’s

historic area as a unique and well-integrated urban environment (Ismael, 2024), (Figure 21).
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Figure 21. Dwellings arranged on hillside (Ismael, 2015).

Open Space Arrangement of Dwellings: In Old Akre, the terraced layout defines open
spaces where the roofs of lower-level homes serve as balconies or terraces for the homes above
(Figure 22). This innovative design maximizes limited space and allows residents to enjoy
communal and private areas simultaneously. The linear organization of these terraces integrates
open space into the natural slope of the terrain, creating a smooth transition between public and
private realms. This seamless blend fosters a sense of interconnectedness among residents,
enhancing the social fabric of the area while preserving the intimate, communal atmosphere of

the historic district (Malaika & Raswol, 2014).

Terraced
Layout

AL ST gy O
Figure 22. Old Akre dwellings with terraced layout (Ismael, 2024).

Construction Materials: The traditional materials used in Akre's historic architecture,
including natural and curved stones, lime, and wood, are carefully chosen to harmonize with the
local environment. Natural stones, curved to suit the terrain, form the foundation of many
structures, while lime is used for its durability and insulation properties, and wood adds warmth
and flexibility. This reliance on locally available materials not only ties the architecture closely to
its surroundings but also emphasizes sustainability and functionality. The materials’ natural
origins reflect Akre’s commitment to maintaining a built environment that respects both its

cultural heritage and the demands of its landscape (Malaika & Raswol, 2014), (Figure 23, 24).
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Figure 23. Used materials for construction in  Figure 24. Lime plaster for interior finishes
Old Akre (Ismael & Hasan, 2023). in Old Akre (Ismael & Hasan, 2023).

Main Structural Components: The thick masonry walls of Akre are constructed using
local natural stones, sometimes bonded with mud mortar, providing strength and stability (Figure
25). These materials are well-suited to the region's climate, offering thermal mass to regulate
indoor temperatures. Lime plaster is typically used to finish the interior, creating a smooth,
breathable surface that enhances durability while allowing the structure to maintain moisture
balance. This simple yet effective construction system not only reflects the traditional building
practices of the area but also ensures a comfortable living environment, blending practicality with

the region's architectural heritage (Ismael, 2015).

Figure 25. Wall construction of Akre (Spét, 2019).

Roof Construction System: The flat roofs of Old Akre are supported by round timber
beams, which provide a sturdy framework for the structure. Unshaped oak coppice poles are laid
over the beams, creating a natural, yet resilient surface. To enhance weather resistance and thermal
comfort, a layer of reeds and matting is first placed, followed by compacted mud and lime. This
layered roofing system effectively insulates the interior, protecting it from harsh weather
conditions while maintaining a comfortable temperature inside. The combination of these
traditional materials reflects a deep understanding of the local environment and an emphasis on

sustainability in building practices (Ismael & Hasan, 2023), (Figure 26, 27).
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Figure 26. Dwelling roof of Akre ~ Figure 27. Roof intergration with wall of dwelling
(Ismael, 2015). in Akre (Ismael & Hasan, 2023).

Facade Characteristics: In Old Akre, the facades prominently feature stone as the
foundational material, underscoring its natural availability and durability. The use of local stone
not only contributes to the strength and stability of the buildings but also enhances the aesthetic
harmony with the surrounding landscape. Some dwellings in the area feature balconies, adding
verticality to the structures while offering residents outdoor spaces with scenic views. These
balconies blend seamlessly with the architectural style, reflecting the traditional design principles
of integrating private and communal spaces within the historic context of Akre (Ismael, 2024),

(Figure 28).

Flat Roof

Figure 28. Dwelling facade of Akre (Ismael & Hasan, 2023).

Doors and Windows: The doors and windows in Old Akre display variations in size,
reflecting the individuality of each dwelling and contributing to the unique character of the
neighborhood. Their shapes are typically rectangular or arched, enhancing the architectural
appeal. Many windows are further embellished with decorative wrought metal grilles at the front,
serving both functional and ornamental purposes (Figure 29, 30). These metal details not only
provide added security but also contribute to the aesthetic richness of the buildings, highlighting
the historic craftsmanship and adding to the overall timeless beauty of Old Akre’s architectural
landscape (Malaika & Raswol, 2014).
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Figure 29. Different types of windows in ~ Figure 30. Door of dwelling
Old Akre (Ismael, 2015). in Old Akre (Ismael, 2015).
5. FINDINGS

The comparative analysis of Erbil Citadel and Old Akre reveals distinct architectural and
urban design features shaped by their environmental, topographical, and cultural contexts (Table
3). In terms of street layout, Erbil Citadel exhibits a meandering pattern, with streets narrowing
near residential zones and culminating in cul-de-sacs or semi-private spaces. Public nodes are
located at intersections, indicating a hierarchical spatial arrangement. In contrast, Old Akre’s
narrow, zigzagging alleys and staircases reflect the adaptation to steep terrain and support vertical
circulation, linking different elevation levels across the settlement. Dwelling attachment in Erbil
is characterized by structures connected at the sides or backs, often with shared entrances or
courtyards, contributing to spatial compactness. In Old Akre, houses are arranged in terraces along
the hillside, with overlapping rooftops and shared open spaces. This configuration allows efficient
land use and supports communal interaction in a topographically constrained environment.
Regarding open space, Erbil Citadel dwellings typically include courtyards enclosed or partially
bordered by adjacent buildings. These courtyards provide natural light, ventilation, and private
outdoor areas. In Old Akre, the sloped layout results in the rooftops of lower homes serving as
open terraces for the upper homes, forming a layered system of semi-private outdoor areas. In
terms of construction materials, Erbil Citadel primarily uses fired brick bonded with mud mortar,
occasionally reinforced with lime. Timber is used for flooring and roofing structures. Old Akre
employs local stone, lime, and wood, materials that respond effectively to the region’s climatic
and geological conditions. Structural systems differ accordingly. Erbil Citadel walls typically
consist of double layers with a rubble-filled core. The construction method enhances structural
stability and insulation. In Old Akre, thick stone masonry walls bonded with mud mortar and
finished with lime plaster provide both thermal mass and structural integrity. Both settlements use
flat roofs supported by timber beams. In Erbil, layers of reeds, matting, and compacted mud with
lime are applied for insulation. Old Akre follows a similar system, demonstrating consistency in

climate-responsive design despite geographic differences.
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Fagade treatments in both cases are left unplastered, exposing the natural texture of the

building materials mud brick in Erbil and stone in Akre. Some buildings in both locations include

balconies, although these are more commonly observed in Akre due to the terraced terrain. Doors

and windows in both settlements vary in size and are typically rectangular or arched. Decorative

wrought-iron grilles are present, serving both security and ventilation functions while contributing

to visual coherence.

Table 3. Comparison analysis of Erbil Citadel and Old Akre vernacular architectural

characteristics.

Comparison Elements

Erbil Citadel

Old Akre

Street Shape and

Texture

Meandering streets with transitions
from wide to narrow, leading to
cul-de-sacs. Public spaces at

intersections

Narrow, winding alleys
with sudden shifts from
public to private spaces.
Vertical connections via

staircases

Dwellings Attachment

Houses connected at sides or backs,
with shared street entrances and
cul-de-sacs. One or two stories,

semi-basement

Terraced houses on hillside,
often with shared rooftops.
One or two stories, with

communal roof use

Open Space
Arrangement of

Dwellings

Houses feature courtyards bordered
by structures, often with

neighboring walls

Linear terrace dwellings
built along the slope, with
shared roof spaces for open

areas

Construction Materials

Fired brick masonry with mud
mortar, occasional lime; timber

frameworks for roofs and floors

Natural stone, lime, and

wood used in construction

Main Structural

Components

Two outer layers with a rubble core
held by mud mortar. Irregular

brickwork and thinner lateral walls

Thick masonry walls with
natural stones, mud mortar,

and lime plaster interior

Table 3. Comparison analysis of Erbil Citadel and Old Akre vernacular architectural

characteristics (cont.).

Roof Construction

System

Flat roofs supported by round
timber beams, compacted mud/lime

mixture, reeds, and woven matting

Flat roofs supported by

round timber beams,

150


https://dergi.neu.edu.tr/index.php/aiit

https://doi.org/10.32955/neujna2025921089

compacted mud/lime, with

reeds and matting

Unplastered, unwhitewashed Unplastered,
o facades revealing mud brick. Some  unwhitewashed facades
Facade Characteristics ) )
dwellings feature balcony revealing stone. Some

dwellings feature balcony

Varied sizes and shapes Varied sizes and shapes
) (rectangular or arched) with (rectangular or arched) with
Doors and Windows ] ]
decorative wrought metal on decorative wrought metal
windows on windows

The objective comparison indicates that both sites apply region-specific architectural
strategies that respond to environmental constraints and cultural practices. These findings form
the basis for further assessment of sustainability performance and architectural resilience in

vernacular settlements.

6. CONCLUSION AND RECOMMENDATIONS
This comparative study of vernacular architecture in Erbil Citadel and Old Akre highlights
how traditional built environments respond effectively to climatic, topographical, and social
conditions using locally available materials and context-sensitive design approaches. While the
two sites differ in geography, one a man-made mound, the other a mountainous hillside, they
demonstrate shared principles of sustainability through passive environmental strategies,
community-oriented planning, and efficient material use. Erbil Citadel presents an inward-
oriented layout, using courtyard-based housing, compact urban form, and thermally adaptive
materials such as mud brick and timber. Old Akre, with its terraced structure, integrates
seamlessly with the landscape, applying stone and lime construction and shared rooftop spaces to
optimize land and social interaction. These findings confirm the viability of vernacular
architecture as a foundation for sustainable urban development. More importantly, the study
contributes to the development of a methodological framework for sustainable design by
identifying and analyzing architectural criteria such as spatial organization, material selection,
and construction systems that directly influence environmental performance.
These elements can inform the adaptation of vernacular principles in contemporary
architecture, particularly in regions with similar climatic or topographical conditions. Based on
the findings, the following recommendations are proposed to support the formation of a

sustainable design methodology:
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e Establish a Sustainability Framework: Develop a structured set of criteria based on
vernacular features such as passive ventilation, local materials, compact spatial
organization, and social integration to guide sustainable architectural assessment and
design in similar climatic and geographic contexts.

e Adapt Vernacular Strategies into Contemporary Design: Translate key findings into
practical design principles for modern architecture, emphasizing thermal performance,
material efficiency, and the use of communal open spaces.

o Integrate into Architectural Education: Include vernacular architecture case studies and
sustainability-based design thinking in academic curricula to strengthen awareness of
climate-responsive and culturally relevant practices.

e Encourage Pilot Applications and Practice-Based Research: Promote collaboration
between researchers, architects, and communities to apply vernacular principles in
experimental sustainable housing or urban regeneration projects.

e Support Conservation through Policy: Advocate for planning policies that protect
vernacular heritage while encouraging its adaptation to current environmental standards,
ensuring the continuity of traditional techniques within sustainable development
frameworks.

By grounding future sustainable design practices in the proven principles of vernacular

architecture, this study offers a transferable methodological base for resilient, context-specific

architectural solutions in Iraq and beyond.
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