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ABSTRACT:- Climate change poses significant challenges for urban areas, highlighting the need for 

innovative approaches to enhance both resilience and sustainability. This systematic literature review 

investigates the incorporation of smart technologies into urban infrastructures, specifically examining the 

interplay between technological advancements and a city’s adaptative capacity. Using a thematic synthesis 

approach, the review provides a comprehensive analysis of the existing literature. The results indicate that 

smart technologies play a crucial role in improving urban resilience by enhancing resource management and 

reducing climate related risks. These findings contribute to the existing academic discourse while offering 

pragmatic insights for urban planners seeking to leverage technological solutions as catalysts for sustainable 

urban transportation. 
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I. INTRODUCTION  
Smart technologies play a pivotal role in overcoming these limitations by delivering adaptive, data-

driven solutions that enhance the resilience of urban systems. For instance, IoT-enabled sensor networks 

facilitate continuous flood surveillance and timely hazard detection, whereas AI powered algorithms optimize 

energy consumption during periods of extreme heat [1]. Nevertheless, a prominent void in the extant literature is 

the dearth of comprehensive frameworks that synchronize technological innovations with broader urban 

resilience strategies. Although, substantial scholarship has examined discrete applications, such as AI for 

inundation prediction or blockchain for decentralized energy systems, there is a notable lack of research 

integrating their collective impact into a unified resilience architecture [2]. In addition, the current body of 

literature provides insufficient consideration of the socio-technical complexities associated with large scale 

implementation. Challenges related to data governance, privacy protection, digital inclusion and institutional 

readiness remain underexplored, despite their critical influence on successful technology adoption [3]. The 

deficiency of uniform benchmarks to assess the effectiveness of smart technologies in promoting resilience 

further hinders comparative evaluations. The subsequent sections of this article are organized as follows. 

Section 2 details the methodological framework employed for this systematic literature review, encompassing 

the search protocols. Section 3 describes the core findings, organized around key themes including research 

trends, smart infrastructure and AI solutions. 

 

II. METHODOLOGICAL APPROACH 
The systematic literature review follows the PRISMA (Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses) guidelines to ensure methodological rigor and transparency [4]. The review 

framework is organized around five interrelated dimensions. The first dimension, smart infrastructure and urban 

resilience explore the role of IoT, 5G and cyber physical systems in enhancing cities’ adaptive and response 

capacities. The second dimension, technologies in smart cities investigates the application of digital twins, 

blockchain, and edge computing to improve urban planning, governance and service delivery. The third 

dimension, sustainable and green urban development , focuses on the integration of renewable energy systems, 

circular economy principles and sustainable low carbon transportation solutions. The fourth dimension, AI for 

urban resilience, examines the use of machine learning techniques and predictive analytics to strengthen disaster 

preparedness, risk assessment and emergency response. Finally, the “others” category encompasses cross cutting 

and interdisciplinary topics including governance frameworks, social equity, public participation and 

behavioural adaptation which are essential for fostering comprehensive urban resilience. Ultimately 46 

individual studies met the criteria for inclusion in the final dataset. 

 

 

https://www.arjonline.org/american-research-journal-of-business-and-management


Smart Technologies In Climate Resilient Urban Infrastructure ; A Systematic Literature Review 

*Corresponding Author: Chaymaa Mochhoury
1 
            www.aijbm.com                                60 | Page 

III. RESULTS AND DISCUSSION 
A transdisciplinary approach integrating IoT, sensor networks and AI has demonstrated considerable 

potential for strengthening urban resilience by enabling continuous real time monitoring and advanced 

predictive analytics [5]. Among these innovations, digital twin technologies have emerged as a particularly 

compelling trajectory for resilience planning, with applications spanning from community based infrastructure 

modelling to neighbourhood level forecasting [6][7][8]. The integration of IoT and AI remains the 

predominant technological paradigm for infrastructure monitoring, operational optimization and smart 

urban management [5][9]. Meanwhile, hybrid strategies that bridge the gap between smart and green 

infrastructure show considerable potential for climate adaptation, yet the remain notably 

underrepresented in current studies [10]. Furthermore, the growing application of machine learning 

techniques can improve decision-making processes while preserving the flexibility required to address 

diverse local conditions and contextual challenges [9][11]. 

 
Table1. Classification of smart infrastructure approaches to urban resilience 

 

 

 

 

 

 

 

 

Previous studies have demonstrated the significant contribution of IoT technologies to urban resilience. 

Studies by [12] show that integrating IoT with distributed sensor networks enables continuous real time 

monitoring of critical urban infrastructure, thereby improving situational awareness and operational 

responsiveness complementing this, [13] emphasizes the efficacity of edge computing in minimizing latency 

within emergency response frameworks by decentralizing data processing. A specialized use case is identified in 

[14], where the synergy between IoT networks and deep learning architectures enables the dynamic tracking of 

carbon footprints, thereby showcasing the integration of sensory hardware with sophisticated analytics. 

AI has also emerged as a key enabler across multiple dimensions of urban resilience. For example, [15] 

proposes deep learning models to optimize traffic management during extreme weather conditions, thereby 

improving mobility and emergency response. Similarly, [16] illustrates the utility of AI in modelling climate 

adaptation trajectories for urban development. The energy sector leverages these innovations and [17] presents 

the role of AI enhanced smart grids in autonomously regulating renewable energy allocation during periods of 

environmental stress. 

 

Table2. Matrix of technology implementation 

Transitions within energy systems represent the most prevalent theme in the literature, comprising 

approximately one third of the analyzed studies. A substantial proportion of this research focuses on the 

integration of renewable energy into buildings and urban power networks, underscoring the increasing 

importance of decarbonization strategies in the transition to climate resilient cities. 

Furthermore, a rising convergence is observed between nature based solutions, water sensitive design 

and smart technologies, signalling a paradigm shift toward integrated social, ecological and technological 

systems. The development of conceptual frameworks for smart dans sustainable cities continues to attract 

research attention. Various studies tend to give comprehensive definitions of urban sustainability while 

suggesting practical frameworks for sustainability principles in governance, planning or implementation in 

smart cities. 
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Table3. Urban development approaches 

 

IV. CONCLUSION 
The synthesis of diverse studies demonstrates that technological integration operates across multiple 

scales from individual buildings to city wide systems and address various climate challenges through data driven 

and adaptative approaches. A recurrent finding within the literature is that optimal resilience is achieved when 

technical solutions are integrated with socioecological frameworks, creating “smart” systems that remain 

sensitive to local contexts [5][6]. At the same time, the ethical and societal implications of smart urban 

resilience require greater academic attention. Critical issues such as data sovereignty and unequal access to 

technological resources must be addressed to ensure that smart cities initiatives do not reinforce existing urban 

inequalities [3]. Moving forward, the field must prioritize genuine interdisciplinary collaboration, integrating 

perspectives from engineering, ecology and social sciences to move beyond the narrow technical focus that 

currently dominates the discourse. 
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