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DATA IMPACT IN URBAN PRACTICE:
INSIGHTS OF KAYSERI TRAM NETWORK

abstract This thesis investigates how data-driven analysis tools can assess and
improve urban quality through public transport infrastructure, focusing on the KayseRay
light rail system in Kayseri. The study aims to develop a holistic design framework at
the human scale by combining GIS-based spatial analyses, crowd flow (CFD)
simulations, and passenger data visualizations. At the core of the analysis are three
complementary urban characteristics -accessibility, visibility, and vitality- measured
using data-driven techniques and supported by spatial and experiential assessments.

The four selected stations -Diivenonii, Cumhuriyet Meydani, Hunat Hatun, and
Biiyiiksehir Belediyesi- are examined in detail, spatial inefficiencies and access gaps are
identified, and strategies to address these deficiencies are proposed. The methodological
approach combines technical tools with on-site observations to provide a comprehensive
view of the interaction of urban mobility systems with the physical environment.
Furthermore, data constraints and contextual limitations are addressed, and the
importance of local infrastructure and institutional collaboration is emphasized.

The findings provide applicable solutions for architects and planners by revealing
inefficiencies in pedestrian flow, accessibility gaps, and ways to increase urban vitality.
The thesis contributes to both academic literature and practical urban design processes
by demonstrating the potential of data-driven methods in creating sustainable, inclusive,
and optimized urban environments; thus, bridging the global smart city paradigm with
local urban realities and providing a strategic roadmap aligned with the UN Sustainable
Development Goals.

keywords Urban quality, Data-Driven Design, Smart Cities, Public Transportation,
Sustainable Urban Planning

0zet Bu tez, Kayseri’deki KayseRay hafif rayli sistemi odaginda, veri temelli analiz
araclarinin kentsel kaliteyi toplu tasima altyapisi tizerinden nasil degerlendirebilecegini
ve iyilestirebilecegini arastirir. Calisma, CBS tabanli mekansal analizler, yaya akisi
(CFD) simiilasyonlar1 ve yolcu verisi gorsellestirmelerini bir araya getirerek insan
Olceginde, biitiinciil bir tasarim c¢ergevesi gelistirmeyi amaglamaktadir. Analizin
merkezinde birbirini tamamlayan ¢ temel kentsel karakteristik- erisilebilirlik-
goriiniirliikk, ve canlilik- bulunur; bu boyutlar, veri odakli tekniklerle 6l¢iilerek mekansal
ve deneyimsel degerlendirmelerle desteklenir.

Segilen dort istasyon -Diivenonii, Cumhuriyet Meydani, Hunat Hatun ve Biiytiksehir
Belediyesi- ayrintili bigimde incelenmis, mekansal verimsizlikler ile erisim bosluklari
tespit edilmis ve bu eksikleri gidermeye yonelik stratejiler onerilmistir. Yontemsel
yaklasim, teknik araglar1 yerinde gozlemlerle harmanlayarak kentsel hareketlilik
sistemlerinin fiziksel ¢evreyle etkilesimine dair kapsamli bir bakis sunar. Ayrica, veri
kisitlar1 ve baglamsal sinirlamalar ele alinarak yerel altyap: ve kurumsal is birliginin
onemi vurgulanmistir.

Elde edilen bulgular, yaya akisindaki verimsizlikleri, erisilebilirlik eksikliklerini ve
kentsel canliligi artirma yollarin1 ortaya koyarak mimarlar ve planlamacilar igin
uygulanabilir ¢dziimler sunar. Tez, veri temelli yontemlerin siirdiiriilebilir, kapsayici ve
optimize edilmis kent ortamlar1 yaratmadaki potansiyelini gostererek hem akademik
literatiire hem de pratik kentsel tasarim siireglerine katkida bulunur; bdylece kiiresel
akilli sehir paradigmasi ile yerel kentsel gerceklikler arasinda koprii kurar ve BM
Siirdiiriilebilir Kalkinma Hedeflerine uyumlu stratejik bir yol haritas1 sunar.
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