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ABSTRACT 
Climate volatility is rapidly reshaping the conditions under which urban mobility infrastructures operate. In many Indian 
cities, transport corridors and public streets, originally engineered for predictable environments; are now repeatedly 
disrupted by flooding, extreme heat, waterlogging, and infrastructural overload. These interruptions reveal a critical gap; 
mobility systems remain highly efficient but insufficiently resilient. Rather than treating climate risks as external 
disturbances, this research reframes mobility corridors as primary environmental infrastructures capable of absorbing, 
buffering, and responding to ecological stresses. The paper investigates how mobility networks can transition from static, 
transport-centric systems to adaptive ecologies that integrate hydrological logic, heat mitigation strategies, soft 
landscapes, and emergency response functions. Through an examination of global and Indian precedents in water 
sensitive street design, elevated and permeable mobility corridors, climate-responsive public transport nodes, and hybrid 
blue-green infrastructure, the research demonstrates how mobility can perform as both a connector and a protector. By 
grounding mobility design within principles of resilience theory, urban metabolism, and ecological urbanism, the study 
proposes the framework of Climate-Adaptive Mobility Corridors (CAMC); streets and transit linkages that function 
simultaneously as movement routes, thermal refuges, flood buffers, and community resources. The paper argues that 
embedding ecological performance into mobility planning is not an aesthetic option but a structural necessity for future 
cities. Ultimately, this paper delves for a paradigmatic shift: mobility infrastructures must be reimagined not as inert 
conduits of flow but as living, responsive systems at the frontline of urban climate resilience. 

KEYWORDS: Climate Resilience, Mobility Infrastructure, Blue - Green Systems, Water Sensitive Urbanism, Urban Heat 

Adaptation, Ecological Corridors, Resilient Urban Futures 

INTRODUCTION  

Urban mobility infrastructures have long been conceived 
as instruments of movement; linear, efficiency driven 
systems designed to facilitate the circulation of people, 
goods, and capital. Roads, railways, transit corridors, and 
streets were historically engineered under assumptions of 
climatic stability, predictable environmental conditions, 
and incremental urban growth. However, contemporary 
cities are increasingly confronted with conditions that 
challenge these assumptions. Climate volatility, ecological 
degradation, rising pollution levels, and socio-political 
uncertainties are collectively reshaping the operational 
realities of urban infrastructure. Across the world, cities 
are witnessing intensified heat waves, irregular 
precipitation patterns, frequent flooding, and 
deteriorating air quality. These phenomena do not merely 
disrupt environmental systems; they directly compromise 
the functioning of mobility networks. Streets flood and 
become impassable, transit systems shut down during 
extreme heat or rainfall, pedestrian environments 
become hostile, and vehicular congestion intensifies 
pollution exposure. In such contexts, mobility 
infrastructures reveal a critical limitation; while optimized 
for efficiency and throughput, they remain insufficiently 
resilient to environmental stress. In India, this 
vulnerability is particularly pronounced. Rapid 
urbanization, post-liberalization motorization, and road-
centric planning have resulted in dense, impervious urban 
fabrics with limited ecological buffers. Vehicular emissions 
have emerged as a dominant contributor to urban air 
pollution since the late twentieth century, while extensive 
surface sealing has amplified flood risks during monsoon 
events. Cities such as Mumbai, Chennai, Delhi, and 
Bengaluru exemplify how climate extremes intersect with 

infrastructural rigidity, producing cascading failures across 
transport, public health, and economic systems. 

 
Figure 1: Chennai streets flood Image credits: Wikimedia 
Commons 

Simultaneously, global ecological degradation manifested 
through biodiversity loss, deforestation, groundwater 
depletion, and coastal erosion which has reduced the 
natural resilience of landscapes that once moderated 
urban climate impacts. Large-scale infrastructure projects 
in ecologically sensitive regions, including mountainous 
ranges, island territories, and coastal zones, further 
illustrate the consequences of development models that 
separate mobility from environmental stewardship. These 
dynamics are not confined to national boundaries; they 
are embedded within broader geopolitical shifts, resource 
competition, and evolving global trade routes. In polar 
regions, for instance, changing climatic conditions and 
geopolitical anticipation surrounding international 
governance frameworks have prompted global powers to 
reassess future infrastructural and mobility possibilities. 
While formal protections remain in place, the anticipation 
of regulatory transitions has already influenced long-term 
strategic thinking around transportation corridors, 
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logistics, and resource access. This underscores a critical 
reality: mobility infrastructure is increasingly shaped by 
climate futures, not just present-day demand. Within this 
context, the conventional conception of mobility 
infrastructure as a neutral, technical system becomes 
untenable. Streets, transit corridors, and transport nodes 
must be re-evaluated as active environmental interfaces. 
Spaces where hydrology, microclimate, ecology, and social 
life converge. Emerging global precedents demonstrate 
that mobility corridors can perform multiple roles: 
managing stormwater, mitigating urban heat, restoring 
ecological networks, and providing inclusive public space, 
while continuing to support movement. 

 

 

 

 

Figure 2: Climate-Adaptive Mobility Corridor Image 
credits: Wikimedia Commons 

This research situates itself at this intersection. It 
proposes a shift from transport-centric infrastructure 
toward eco-infrastructural streetscapes, where mobility 
networks are reimagined as adaptive systems capable of 
responding to climatic uncertainty, ecological fragility, and 
social vulnerability. By synthesizing climate science, urban 
ecology, infrastructure studies, and mobility planning, the 
paper develops a framework for Climate-Adaptive 
Mobility Corridors (CAMC); corridors that function not 
only as routes of movement but as critical components of 
urban resilience. 

AIM & PURPOSE OF THE STUDY 
The primary aim of this research is to explore how urban 
mobility infrastructures can be reconfigured as climate-
adaptive, eco-infrastructural systems that simultaneously 
support movement, environmental resilience, and public 
well-being in the context of accelerating climate and 
ecological stress. 

PURPOSE OF THE STUDY 
• Challenge the conventional, mono-functional 

understanding of mobility infrastructure. 

• Demonstrate how streets and transit corridors can 
serve as environmental assets rather than ecological 
liabilities. 

• Bridge the gap between mobility planning, climate 
adaptation strategies, and ecological urbanism. 

• Offer a transferable framework applicable to Indian 
cities and other climate-vulnerable urban contexts. 

 

OBJECTIVES  
• To examine the impact of climate extremes on urban 

mobility infrastructure, including flooding, heat stress, 
pollution exposure, and service disruption. 

• To analyse the relationship between mobility systems 
and environmental degradation, particularly air 

pollution, surface impermeability, loss of urban 
ecology, and hydrological imbalance. 

• To study global and Indian precedents where mobility 
corridors have been successfully transformed into 
blue-green, climate-responsive infrastructures. 

• To investigate policy, governance, and planning 
limitations that prevent the integration of ecological 
performance into mobility infrastructure. 

• To develop the Climate-Adaptive Mobility Corridor 
(CAMC) framework, outlining spatial, environmental, 
and functional layers that enable adaptation. 

• To propose actionable policy and implementation 
strategies for retrofitting existing mobility corridors 
and guiding future infrastructure development. 

RESEARCH METHODOLOGY:  
This study employs a mixed-methods and comparative 
research design to examine how Climate-Adaptive 
Mobility Corridors (CAMC) can improve urban resilience 
under climate stress. Mobility infrastructure is 
approached as a socio-ecological system, integrating 
environmental, spatial, and governance dimensions 
rather than being treated solely as a transport network. 
The research is structured around a CAMC performance 
framework consisting of six indicators: hydrological 
performance, thermal regulation, air-quality mitigation, 
mobility continuity, ecological integration, and social 
accessibility. These indicators were derived from climate-
resilience, urban metabolism, and infrastructure theory 
and were used to guide analysis across all stages of the 
study. Data collection relied primarily on secondary 
sources, including climate and pollution datasets, urban 
flood and heat studies, infrastructure reports, and policy 
documents. In addition, four representative CAMC-
oriented corridors were examined to understand how 
different cities have operationalized climate- responsive 
mobility through water-sensitive design, green 
infrastructure, and public-realm integration. Each corridor 
was evaluated using a comparative performance matrix, 
allowing patterns of success, trade-offs, and failures to be 
identified across diverse climatic and governance 
contexts. A systems-based analytical approach was used 
to interpret interactions between water, heat, pollution, 
ecology, and mobility, ensuring that results reflected 
cumulative and cascading effects rather than isolated 
metrics. Findings were synthesized into policy-relevant 
insights and implementation principles for Indian cities. To 
ensure robustness, conclusions were triangulated across 
multiple data sources and case contexts. While 
differences in data availability and long-term monitoring 
exist, the convergence of evidence across climate, 
infrastructure, and urban performance strengthens the 
validity of the results. 

LITERATURE REVIEW 
• Transport Engineering to Socio-Ecological 

Infrastructure: Traditional urban mobility literature 
emerged from transport engineering and modernist 
planning paradigms, where roads and transit systems 
were conceived as neutral technical artifacts 
optimized for efficiency, speed, and economic 
productivity. Streets were evaluated primarily through 

82 



Mobility In the Age of Extremes: Toward Eco-Infrastructural Streetscapes  

6TH INTERNATIONAL DESIGN RESEARCH CONFERENCE 2026 

metrics such as level of service, vehicular throughput, 
and travel time reduction. Environmental processes 
such as hydrology, microclimate, and ecological 
continuity were treated as external constraints rather 
than intrinsic components of infrastructure design. 

 
      

Figure 3: Transport engineering Image credits:     
Wikimedia Commons 

Over the last three decades, this epistemology has 
been fundamentally challenged. Drawing from 
systems theory, resilience theory, ecological urbanism, 
urban metabolism, and political ecology, 
contemporary scholarship reconceptualizes 
infrastructure as a socio-ecological system. 
Infrastructure is no longer inert; it actively shapes 
environmental flows, distributes risk, and produces 
spatial inequalities 

 
 
 
 
 
 
 

       

Figure 4: Socio-ecological infrastructure Image 
credits: Wikimedia Commons 
Within this shift, mobility infrastructure occupies a 
critical position. Because the transit corridors are 
spatially continuous and ubiquitous, they function as 
primary interfaces between climate processes, 
ecological systems, and everyday urban life. Literature 
increasingly recognizes that mobility corridors are not 
peripheral to climate change; they are among the 
most exposed and influential urban systems. 

• Climate Change, Non-Stationarity, and Infrastructure 
Vulnerability: Climate science literature has decisively 
dismantled the assumption of climatic stationarity, the 
belief that historical climate patterns provide a stable 
basis for infrastructure design. Research demonstrates 
increasing frequency and intensity of extreme rainfall 
events, prolonged heatwaves, and compound hazards 
(heat combined with air pollution, rainfall combined 
with coastal surge). Urban climate studies emphasize 
that cities amplify these hazards due to impervious 
surfaces, loss of vegetation, and altered wind and 
water flows. Mobility infrastructure characterized by 
asphalt surfaces, sealed ground, and concentrated 
traffic plays a direct role in intensifying these effects. 
Roads accelerate runoff, elevate surface temperatures, 
and concentrate pollutants along corridors of 

movement. Infrastructure designed for average 
conditions is structurally unfit for an era of extremes. 
Mobility systems designed without adaptive capacity 
fail not incrementally but catastrophically, producing 
cascading disruptions across transport, health, energy, 
and economic systems. 

• Resilience Theory and Adaptive Infrastructure: 
Resilience theory, originating in ecological science, 
defines resilience as a system’s capacity to absorb 
shocks, adapt to change, and transform when 
thresholds are exceeded. Urban resilience literature 
applies this framework to infrastructure, emphasizing 
redundancy, flexibility, and multi-functionality rather 
than singular optimization. Applied to mobility 
infrastructure, resilience theory exposes a 
fundamental contradiction: 
Efficiency-driven design maximizes throughput under 
normal conditions 
But minimizes adaptability under stress 
Single-function mobility corridors; designed only for 
movement, lack absorptive and adaptive capacity. 
When disrupted by floods, heat, or pollution, they fail 
entirely. This theoretical insight underpins the 
emergence of Climate Adaptive Mobility Corridors 
(CAMC) in recent scholarship: corridors conceived as 
multi-layered systems that simultaneously support 
movement, hydrological regulation, thermal 
moderation, pollution buffering, and social 
accessibility. 

• Urban Metabolism, Pollution, and Mobility 
Corridors: 
Urban metabolism theory conceptualizes cities as 
systems of flows, energy, water, materials, waste, and 
people. Mobility corridors are among the most 
influential metabolic channels within this system. 
Transport-Led Pollution in Urban India: Indian urban 
literature consistently identifies transportation as a 
dominant contributor to air pollution since the 1990s, 
particularly in metropolitan regions. Source-
apportionment studies and long-term monitoring 
reveal that vehicular emissions contribute significantly 
to PM₂.₅, PM₁₀, nitrogen oxides, and black carbon 
concentrations, especially along arterial roads and 
congestion hotspots. 
These patterns are structurally produced by: 
Post-liberalization motorization 
Flyover-centric and road-widening strategies 
Marginalization of walking, cycling, and public 
transport 
Satellite studies further demonstrate a strong spatial 
overlap between urban heat islands and major 
mobility corridors, revealing how pollution and 
thermal stress are metabolically coupled through 
infrastructure design. Air-quality improvement cannot 
be made without transforming mobility systems 
themselves. (Board n.d.) 

Source Sector Typical Contribution Range* 

Transport (local) 15-35% 

Road dust & 
construction 

10-30% 

Industry & power 25-50% 
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Biomass & domestic 
fuel 

5-30% 

 
    Table 1: Indian pollution contributors be achieved  

*Ranges vary by city and season; derived from CPCB   

source-apportionment literature. 

• Ecological Urbanism and Landscape-Based 
Infrastructure: Ecological urbanism and landscape 
urbanism literature rejects the binary between “grey 
infrastructure” and “nature.” Instead, it advances the 
concept of hybrid infrastructures where ecological 
processes are deliberately engineered into urban 
form. This literature identifies linear infrastructures, 
streets, rail corridors, canals as particularly powerful 
ecological devices due to their continuity and scale. 
Mobility corridors can be designed to: 
Detain and infiltrate stormwater 
Reduce surface temperatures through shading and 
evapotranspiration 
Buffer pollutants through vegetation Restore 
fragmented ecological network.  
Crucially, this scholarship demonstrates that ecological 
performance enhances infrastructural longevity and 
reliability, rather than compromising mobility 
efficiency. 
 

 
 
 
 
 
 
 

         Figure 6: Urban heat island Image credits: Wikimedia 
Commons 

• Political Ecology, Risk Society, and Infrastructure 
Inequality: Political ecology and risk society theory 
shift attention from technical performance to risk 
distribution. Infrastructure not only manages flows; it 
determines who is exposed to environmental harm. 
Literature shows that pedestrians, transit-dependent 
populations, informal workers, and street vendors are 
disproportionately exposed to heat, flooding, and 
pollution along mobility corridors. Vehicle-centric 
design externalizes environmental risk onto those 
least responsible for its production. From this 
perspective, climate-adaptive mobility infrastructure 
becomes an issue of spatial justice, not merely 
technical optimization. (IPCC 2022) 

         Figure 7: Spatial inequality Image credits:    
Wikimedia Commons 

• Infrastructure-Led Ecological Degradation in the 
Indian Context 

i. Aravalli Hills: Ecological Buffer Under Threat: 
Environmental, legal, and urban studies literature 
identify the Aravalli range as a critical ecological buffer 
for northern India, regulating groundwater recharge, 
dust movement, and regional microclimate. Recent 
scholarships and legal commentary highlight how 
mining, urban expansion, and infrastructure 
development have severely weakened these 
functions. (C. f. Environment n.d.) The current dispute 
centres on legal re-definitions of what constitutes 
“Aravalli hills,” potentially excluding lower elevations. 
and fragmented landforms from protection. Scholars 
warn that such reclassification undermines basin- 
scale ecological integrity, increasing runoff, dust 
pollution, and urban vulnerability downstream. The 
Aravalli literature offers a crucial insight for mobility 
planning; urban infrastructure resilience is 
inseparable from regional landscape health. 

 
 
 
 
 
 
 
 
 

   Figure 8: The Threat: "Mining & Fragmentation" Image 
credits: Times of India 

• Great Nicobar Island: Development, Mobility, and 
Irreversible Risk: Island studies and environmental 
planning literature present Great Nicobar as a 
textbook case of infrastructure-led ecological risk. 
Proposed large-scale developments, including ports, 
airports, and road networks threaten primary 
rainforest, endemic biodiversity, coastal ecosystems, 
and indigenous livelihoods. (M. o. Environment n.d.)  
Scholarly critiques emphasize that island ecosystems 
possess low recovery thresholds. Infrastructure 
damage is often irreversible, and climate change 
magnifies vulnerability through sea-level rise, storm 
surge, and seismic risk. The literature cautions against 
transplanting mainland mobility models into fragile 
island contexts, reinforcing the principle that mobility 
infrastructure must respect ecological carrying 
capacity. 
 
 
 
 
 
 
 

 Figure 9: Legal challenges to the Great Nicobar 

infrastructure project Image credits: The Indian 

Express 

• Global Governance, Polar Treaties, and Infrastructure 
Anticipation: Geopolitical and environmental 
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governance literature increasingly frames polar 
regions as spaces of strategic anticipation. While 
international treaties continue to regulate the Arctic 
and Antarctic, climate change has prompted states to 
reassess long-term mobility and logistics possibilities, 
shipping routes, ports, and resource corridors. 
(Guidelines 2021) Scholars emphasize that this is not 
an immediate legal opening but a future-oriented 
recalibration of infrastructure planning. The 
anticipation of regulatory transitions influences global 
trade routes, port development strategies, and 
national mobility investments, often before ecological 
consequences are fully assessed. This literature 
reinforces a broader argument relevant to urban 
mobility: infrastructure planning is increasingly 
shaped by climate futures rather than present 
demand. 

• Mumbai Floods (2005) and Mobility Collapse: The 
July 2005 Mumbai floods are widely cited as a 
paradigmatic example of climate-induced 
infrastructure failure. Extreme rainfall overwhelmed 
drainage systems, submerged rail networks, and 
rendered roads unusable, bringing urban mobility to a 
halt. 
Exceptional rainfall intensity 
Extensive surface impermeability 
Encroachment on natural drainage 
Fragmented governance and maintenance 
Critically, scholars note that mobility collapse was the 
most immediate and visible failure, halting economic 
activity and emergency response. Post-event analyses 
consistently argue that rebuilding without ecological 
integration reproduces vulnerability. Mumbai’s 
experience confirms that mobility infrastructure 
without climate intelligence becomes a liability during 
extremes. (Revi 2014) 

• Climate-Adaptive Mobility Corridors (CAMC): 
Drawing from the reviewed literature, CAMC emerges 
as an integrative framework combining mobility and 
environmental performance. 
Core Performance Dimensions Identified 

Dimension Derived Indicators 

Hydrologica
l 

Runoff reduction, infiltration, detention 

Thermal Surface temperature reduction, shading 

Air quality Reduced pollutant exposure 

Mobility Network redundancy, reliability 

Ecological Biodiversity support, soil health 

Social Walkability, safety, equity 

       Table 2: Performance data table 
Across global precedents and Indian analyses, 
corridors integrating these dimensions outperform 
conventional road infrastructure in long-term 
resilience and social benefit. 

• Synthesis: Climate-Oriented Mobility as Structural 
Necessity: Across climate science, resilience theory, 

ecological urbanism, political ecology, and 
infrastructure studies, a unified conclusion emerges: 
Climate-oriented mobility infrastructure is not 
optional; it is structurally necessary 
Historical design norms are obsolete under climate 
non-stationarity 
Ecological degradation amplifies infrastructure failure 
Pollution and heat concentrate along mobility 
corridors 
Adaptive design yields multi-scalar co-benefits 
Failure to integrate climate and ecological intelligence 
into mobility planning guarantees repeated 
breakdowns, escalating costs, and deepening urban 
inequality. This literature review establishes a robust 
theoretical and empirical foundation for advancing 
Climate Adaptive Mobility Corridors (CAMC) as a 
necessary paradigm shift in contemporary urban 
infrastructure planning. (Benedict 2006) 

• CASE STUDY: Cheonggyecheon Stream Restoration 
(Seoul, South Korea) A 5.8-6 km section of Seoul’s 
historic Cheonggyecheon stream was covered by an 
elevated highway in the 1950s-70s. By the 1990s the 
corridor was degraded, thermally hot, and 
disconnected from public life. The restoration (early 
2000s) aimed to remove the highway, restore the 
stream, and create a linear ecological/ public-realm 
spine. (Institute n.d.) 
Interventions 
Removal/demolition of the elevated expressway. 
Excavation and restoration of the stream channel; 
engineered baseflow sourced by treated water and 
groundwater. 
Creation of pedestrian promenades, bridges, parks, 
planting, lighting and crossings that reconnect the 
corridor to transit nodes. 
Reported / Measured Outcomes 

Metric Reported result 

Biodiversity ↑ from 62 → 308 (2003 → 2008): 
overall biodiversity +639%. 

Flood 
capacity 

Designed to provide protection up to 
large return periods (project docs 
state conveyance up to ~200- year 
equivalent events and capacity ~118 
mm/hr). 

Microclimat
e cooling 

Localized cooling reported in studies 
(range varies by study; many report 
~0.4°C several °C depending on metric 
& proximity). 

Social use Significant increase in pedestrian flows 
and public-space activation 

      Table 3: Study Outcomes for Cheonggyecheon Stream 
Restoration 

• ABC Waters programme & Marina Barrage 
(Singapore): Singapore faces intense rainfall, limited 
land, and a need to integrate water security, flood 
management and urban amenity. PUB’s Active, 
Beautiful, Clean Waters (ABC Waters) programme 
(policy + design) and the Marina Barrage 
(infrastructure) are flagship responses that integrate 
urban water management with public realm and 
mobility considerations. (Lim 2016) 
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  Figure 12: PUB ABC                  

   water works by 

   Netateach Engineering.  

   Image credits:  

  Netateach Engineering. 
 

Interventions 

• ABC Waters: citywide rollout of Living Waterways, rain 
gardens, bio-retention swales, constructed wetlands, 
porous paving and naturalized canals integrated into 
streets and parklands 

• Marina Barrage (2008): dam/barrage creating a 
freshwater reservoir, providing tidal control, 
stormwater management and a large public park and 
promenade supporting pedestrian movement. 
Reported / Measured Outcomes 

Metric Reported result 

Runoff 
reduction 

Site-specific LID measures reported to 
reduce peak runoff by widely varying 
amounts (examples in pilot reports: 
~3.6% to 78% depending on typology & 
catchment). 

Flood 
control 

Marina Barrage reduces tidal influence 
and provides stormwater regulation for 
low-lying areas; official post- project 
reviews indicate it did not cause 
downstream flooding and acts as flood 
alleviation. 

Amenity Barrage doubles as a major recreational 
/ pedestrian corridor and tourism draw. 

     Table 4: Study Outcomes for ABC Waters programme 
Marina Barrage 

• Sabarmati Riverfront Development (Ahmedabad, 
India): The Sabarmati River corridor in Ahmedabad 
was underutilized, flood-prone and polluted. The 
Riverfront Development Project aimed to stabilize 
banks, control floods, create promenades, and provide 
public space and better connectivity across the city. It’s 
one of India’s most-cited riverfront interventions 
combining mobility/public realm and flood 
management aims. (Sabarmati Riverfront 
Development Corporation Ltd. Project Reports n.d.) 

 
 
 
 
 
 
 
 
 
 

Figure 13: Aerial shot of Ahmedabad city, the Sabarmati 
River Image credits: Wikimedia Commons 

Interventions 

Construction of riverfront promenades, stepped ghats, 
vehicular roads along elevated embankments, 
consolidated drainage and sewer realignment, and 
public open spaces. Bank stabilization works, 

development of continuous promenade linking bridges 
and transit nodes 

 
 
 
 
 
 
 
 
 
 
 

Figure 14: Atal Pedestrian Bridge Image credits: 
Wikimedia Commons 

• Reported / Measured Outcomes 

Metric Reported result 

Flood control Designed to maintain bank 
stabilization and reduce flood risk; 
technical reports claim improved 
flood conveyance and embankment 
protection. 

Urban 
connectivity 
& public 
space 

Continuous promenades, bridges, 
and access improved walkability and 
new civic space used for events, 
transport linkages and tourism. 

Ecological 
outcomes 

Mixed: some studies emphasize 
urban renewal and enhanced 
amenity, others critique loss of river 
ecology, altered hydrology, and the 
potential displacement of ecological 
functions. 

Table 5: Study Outcomes for Sabarmati Riverfront 
Development 

• Tholkappia Poonga (Adyar Eco-Park), Adyar Estuary 
(Chennai, India): The Adyar estuary & creek system 
had degenerated due to encroachments, pollution and 
loss of mangroves. Tholkappia Poonga (Adyar Eco-
Park) is an ecological restoration effort (Phase I: ~58 
acres; broader Phase proposals larger) aiming to 
restore mangroves, wetlands, and create a public 
amenity/ ecological park while improving local 
hydrology. (Trust n.d.) 

 
 
 
 
 
 
 

Figure 15: Adyar Eco-Park Image credits: The New 
Indian Express 
Interventions 

Wetland restoration, rainwater retention ponds, native 
planting (Thondup Ecological planting), constructed 
walkways, visitor & education facilities; integrated 
stormwater management in the estuarine landscape. 
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₹100 crore initial sanction cited for larger restoration in 
earlier phases. 

Reported / Measured Outcomes 

Metric Reported outcomes 

Habitat 
restorati
on 

Re-introduction of native coastal 
vegetation, small-scale wetland creation; 
increases in local biodiversity reported in 
monitoring. 

Public 
engage
ment 

Education programs, walking tracks (~3.2 
km), visitor facilities; reopened after 
upgrades per recent reporting. 

Limitatio
ns 

Persistent sewage inflows and catchment 
pollution reduce ecological gains; larger 
restoration faces encroachment and trunk 
sewer laying challenges. Recent news 
reports show incomplete broader 
river/estuary restoration and ongoing 
sewage problems. 

Table 6: Study Outcomes for Tholkappia Poonga 
(Adyar Eco-Park) 

• Comparative Analysis Table 

Case Scale CAMC 
eleme
nts 

Measurab
le 
outcome 

Key 
limitation 

Cheongg
yecheon 
(Seoul) 

5.8-6 
km 

Stream 
restora
tion + 
pedest
rian 
spine 

Biodiversit
y +639% 
(2003- 
2008) 

Pumped 
baseflow 
& long-
term 
water 
sourcing 
concerns. 

ABC 
Waters / 
Marina 
Barrage 
(Singapor
e) 

City 
progra
m / 
major 
infrastr
ucture 

LID, 
rain 
garde
ns, 
const
ructe
d 
wetla
nds, 
barra
ge 

Runoff 
reductio
ns, flood 
alleviatio
n & 
public 
amenity 

Site-
specific 
performa
nce;
 
needs 
monitori
ng. 

Sabarma
ti
 
Riverfron
t 
(Ahmeda
bad) 

~202
ha
 
river 
reach 

Bank
 
stabili
zation
, 
prom
enade
, 
vehic
ular 
links 

Improve
d 
connecti
vity & 
urban 
amenity; 
flood 
embank
ment 
protectio
n 

Critiques 
on river 
ecology 
loss and 
hydrologi
cal 
impacts. 

Tholkapp
ia
 
Poonga 
(Adyar, 
Chennai) 

Phase 
I ~58 
acres 
(large
r 
plan) 

Wetla
nd 
restor
ation, 
reten
tion 
pond

Habitat 
restorati
on & 
public 
educatio
n; local 
biodiversi

Ongoing 
sewage 
& 
encroach
ment 
problems 
limit full 

s, 
mang
roves, 
trails 

ty ecosyste
m 
recovery. 

Table 7: Comparative Analysis of the Case studies 
 
 
 
 

• FINDINGS & ANALYSIS 

Climate Stress Has Redefined the Functional Role of 
Mobility Infrastructure: The analysis indicates that 
urban mobility infrastructure can no longer be 
understood as a neutral carrier of movement. Across 
diverse urban contexts, mobility corridors have emerged 
as primary sites of climate impact, experiencing 
recurrent failure during extreme rainfall, heat events, 
and pollution episodes. These failures are not incidental; 
they are structurally embedded in infrastructure that 
prioritizes throughput over environmental performance. 
A consistent pattern emerges: mobility systems fail first 
and most visibly during climate events, triggering 
cascading disruptions across economic activity, 
emergency response, and public life. This establishes 
mobility corridors as frontline systems in climate 
resilience rather than secondary components. 

Hydrological Performance Is the Foundational 
Layer of Mobility Resilience 

One of the clearest findings is that the operational 
continuity of mobility infrastructure during climate 
extremes is directly dependent on its hydrological 
behaviour. Corridors designed to rapidly expel water 
through impervious surfaces and underground drains 
exhibit high failure rates under intense rainfall. In 
contrast, corridors that integrate storage, delayed 
conveyance, and infiltration maintain partial or full 
functionality even during extreme events. 

The data indicates that hydrology-driven design: 

reduces peak runoff pressures on drainage systems, 

minimizes surface inundation of roads and rail, 

accelerates post-event recovery of movement network. 

This finding reframes flood resilience not as an external 
drainage problem, but as an intrinsic property of corridor 
design. 

 
 

 
 
 
 
 

Figure 16: Bioswale 
Image credits: Wikimedia Commons 

Thermal Stress and Pollution Are Structurally Produced 
by Corridor Design: The analysis reveals that urban heat 
and air pollution are not merely environmental 
conditions but spatially produced outcomes of mobility 
design choices. Corridors dominated by asphalt, 
concrete, and vehicular traffic consistently register 
higher surface temperatures and pollutant 
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concentrations than adjacent urban areas. Interventions 
that rely solely on material treatments; such as 
reflective pavements, show limited effectiveness. 
Measurable reductions in thermal stress and pollution 
exposure occur only where ecological systems 
(vegetation, water bodies, evapotranspiration) are 
structurally embedded within mobility corridors. This 
indicates a causal relationship between ecological 
integration and environmental performance, rather 
than a cosmetic or symbolic one. 
Multi-Functionality Enhances Mobility Reliability 
Under Extreme Conditions: Contrary to conventional 
planning assumptions, infrastructure that performs 
multiple roles exhibits greater reliability than 
infrastructure optimized for a single function. Corridors 
designed to accommodate water, vegetation, and public 
space alongside movement demonstrate a capacity to 
adapt under stress, degrading gradually rather than 
collapsing entirely. 
This challenges the efficiency-driven paradigm of 
transport planning. The analysis shows that: 
Systems optimized for peak efficiency under normal 
conditions are fragile 
Systems designed for adaptability sustain movement 
during disruptions 
Mobility reliability, therefore, is better achieved through 
redundancy and flexibility than through speed or 
capacity expansion. 

Urban Mobility Performance Is Tied to Regional 
Ecological Integrity: A critical but often overlooked 
insight is that the performance of urban mobility 
infrastructure is strongly influenced by ecological 
conditions beyond city boundaries. Degradation of 
upstream landscapes, hills, wetlands, and coastal 
ecosystems directly increases urban runoff, dust loads, 
and heat stress, placing additional strain on urban 
corridors. This reveals that corridor-level adaptation 
alone is insufficient. Mobility resilience is embedded 
within landscape-scale ecological systems, and urban 
infrastructure externalizes risk when regional ecologies 
are compromised.  

 

 

 
 
 
 

Figure 17: Ecological integrity and urban runoff  
Image credits: Wikimedia Commons 

Climate-Adaptive Mobility Produces Social Benefits 
but Requires Governance Alignment: The analysis 
shows that corridors redesigned with climate-adaptive 
principles consistently enhance public space quality, 
pedestrian accessibility, and everyday urban life. 
Reduced exposure to heat, flooding, and pollution 
disproportionately benefits vulnerable users; those 
who depend most on public and non- motorized 
transport. However, the benefits are not automatic. 

Without governance mechanisms addressing land 
value escalation, maintenance responsibility, and 
inclusive access, climate-adaptive corridors risk 
becoming sites of social displacement rather than 
resilience. 
Climate-Adaptive Mobility Infrastructure Is a 
Structural Necessity: The cumulative analysis 
establishes that climate-adaptive mobility 
infrastructure is not an experimental or optional 
enhancement. Repeated failures of conventional 
systems, combined with consistent performance 
improvements observed in adaptive corridors, 
demonstrate that existing mobility paradigms are 
structurally obsolete under conditions of climate 
uncertainty. 
The transition toward climate-adaptive mobility is 
driven not by aesthetics or ideology, but by 
functional 
necessity: 
To maintain movement under climate stress 
To reduce environmental and health risks 
To ensure long-term infrastructural viability 
Urban mobility corridors that integrate hydrology, 
ecology, and social function consistently outperform 
mono-functional transport infrastructure across 
climatic, environmental, and operational dimensions. 

• POLICY RECOMMENDATONS 
Reframing Urban Mobility Corridors as Climate 
Infrastructure: Urban mobility corridors must be 
redefined as critical climate infrastructure rather than 
treated solely as transport assets. Streets and transit 
corridors are among the most climate-exposed urban 
systems, absorbing the impacts of extreme rainfall, heat 
stress, and air pollution. When designed only for traffic 
efficiency, they amplify environmental risk; when 
designed as climate infrastructure, they can actively 
mitigate flooding, reduce thermal stress, and protect 
public health. This policy reframing is essential to shift 
infrastructure planning from reactive disaster 
management to proactive climate adaptation. This 
reframing can be institutionalized through planning and 
appraisal guidelines issued by the Ministry of Housing 
and Urban Affairs. Mobility corridors can be explicitly 
recognized as climate-responsive infrastructure within 
City Development Plans, Comprehensive Mobility Plans, 
and Climate Action Plans prepared by Urban Local 
Bodies. By embedding climate performance 
requirements into statutory project approvals, Indian 
cities can align mobility investment with national 
climate commitments. 
Embedding Climate Performance Standards into 
Mobility Design Codes 
Design guidelines must move beyond prescriptive 
geometric standards and mandate measurable climate- 
performance criteria. Climate-adaptive mobility 
infrastructure should be evaluated based on its ability to 
detain and infiltrate stormwater, moderate surface and 
ambient temperatures, reduce pollution exposure, and 
support ecological processes. Without enforceable 
benchmarks, climate adaptation remains discretionary 
and inconsistent across projects. 
These standards can be incorporated into India’s 
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Urban Street Design Guidelines and Complete 
Streets frameworks under MoHUA. Approval of road 
and corridor projects can be made contingent upon 
demonstrating minimum thresholds for stormwater 
retention, tree canopy coverage, pedestrian thermal 
comfort, and pollution buffering. This approach 
ensures that climate resilience becomes a 
mandatory design outcome, not an optional 
enhancement. 
Shifting Investment Priorities from Road Expansion to 
Corridor Retrofitting: Evidence consistently shows 
that expanding road capacity exacerbates climate 
vulnerability by increasing impervious surfaces, heat 
accumulation, and vehicular emissions. In contrast, 
retrofitting existing corridors with blue-green 
infrastructure, pedestrian prioritization, and 
stormwater management delivers immediate 
resilience benefits while avoiding carbon lock in. 
Retrofitting represents a more cost-effective and 
socially equitable adaptation strategy. This shift can be 
operationalized through funding priorities under the 
Smart Cities Mission. Area-Based Development and 
pan-city proposals can be required to include climate-
adaptive mobility retrofits along existing streets, 
particularly in flood-prone and heat-stressed areas. 
Central assistance can prioritize projects that 
demonstrably reduce climate risk rather than increase 
vehicular capacity. 
Linking Urban Mobility Resilience to Regional 
Ecological Systems: Urban mobility performance is 
inseparable from the health of regional ecological 
systems such as hills, wetlands, floodplains, and 
coastal buffers. Degradation of these landscapes 
intensifies runoff, dust, and heat loads within cities, 
overwhelming mobility infrastructure. Policies must 
therefore treat ecological protection as a precondition 
for resilient urban infrastructure. Under planning and 
environmental clearance processes, mobility projects 
should be evaluated for their dependence on and 
impact upon surrounding ecological systems. 
Programmes such as the AMRUT Mission can integrate 
stormwater management, urban greening, and non-
motorized transport along mobility corridors, ensuring 
that water, mobility, and ecology are planned as a 
single system rather than isolated sectors. 
Institutionalizing Integrated Governance and Long-
Term Monitoring: Climate-adaptive mobility 
infrastructure requires continuous management and 
learning, not one-time construction. Fragmented 
governance across transport, drainage, environment, 
and health agencies undermines system performance. 
Integrated governance structures and long-term 
monitoring are essential to ensure that corridors adapt 
to changing climate conditions and usage patterns. 
Cities can establish inter-departmental coordination 
mechanisms under existing municipal structures, 
supported by MoHUA advisories. These bodies can 
oversee corridor-level data integration of hydrology, 
heat, air quality, and mobility and enable adaptive 
modifications over time. Public disclosure of 
performance data can further strengthen 
accountability and institutional learning. 

CONCLUSION 
Urban mobility infrastructure is no longer a neutral or 
background component of city-making. It has emerged as 
one of the most exposed and consequential systems in the 
era of climate uncertainty, where failure manifests 
immediately in the form of flooding, heat stress, pollution 
exposure, and mobility paralysis. These failures are not 
isolated incidents; they are symptomatic of an 
infrastructural paradigm that separates movement from 
environment. This research demonstrates that Climate-
Adaptive Mobility Corridors (CAMC) offer a fundamentally 
different model; one in which mobility infrastructure is 
reconceived as an active environmental system. By 
integrating hydrology, ecology, and public space into the 
fabric of movement networks, CAMC transforms streets 
from points of vulnerability into agents of resilience. 
The findings reveal a consistent pattern: corridors that 
accommodate water rather than repel it, that moderate 
heat rather than amplify it, and that prioritize human 
exposure rather than vehicular throughput, perform 
significantly better under climate stress. These 
advantages are not marginal; they determine whether 
cities remain functional during extreme events or 
experience systemic breakdown. Importantly, CAMC is not 
a design trend but a structural necessity. In rapidly 
urbanizing contexts such as India, where climatic 
extremes intersect with dense populations and 
infrastructural deficits; the cost of inaction is cumulative 
and irreversible. Continued investment in mono-
functional mobility infrastructure will only deepen 
vulnerability, widen social inequities, and escalate 
economic loss. By embedding climate intelligence into 
everyday mobility systems, cities gain more than 
resilience. They gain healthier public spaces, improved 
social equity, ecological regeneration, and long-term 
infrastructural viability. CAMC therefore represents not a 
compromise between mobility and environment, but a 
convergence of the two. Ultimately, the future of urban 
mobility will be defined not by how fast cities move, but 
by how well they endure. Climate-Adaptive Mobility 
Corridors provide a pathway for cities to endure, 
functionally, ecologically, and socially; under the 
pressures of an uncertain climate future. 
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