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This	  study	  is	  formulated	  using	  the	  ICLEI	  ACCCRN	  Process	  (IAP).	  The	  process	  helped	  to	  iden@fy	  fragile	  urban	  systems,	  major	  climate	  risks	  to	  urban	  systems	  and	  

vulnerable	  areas	  and	  popula@ons	  in	  the	  city,	  which	  were	  used	  to	  formulate	  resilience	  interven@ons.	  	  

INTRODUCTION 
The number of people exposed to life-threatening climate risks in 
big cities is anticipated to double by 2050, from 680 million in 
2000 to 1.5 billion. 
 
Given the severity of these climatic challenges, cities must 
analyze hydroclimatic risks and vulnerabilities in urban systems 
and society that need immediate “actionable” resilient strategies.   
 
Rapid urban expansion and climate variability create significant 
challenges for effective urban administration and service delivery. 
 

RISKS, VULNERABILITIES AND IMPACTS IN INDIAN 
CITIES:  
 
Cities in the developing world face a higher risk of natural 
disasters, which is exacerbated by unplanned urban expansion 
and urban management. Climate change influences cities, their 
crucial ecosystems, and citizens' livelihoods (Dickson et al, 
2012). 

METHODS 

METHODS METHODS 

Vulnerability Assessment Overview 

In order to build resilience there is a need to understand the extent of vulnerability 
of the city to climate change.  
 
This vulnerability depends upon the geographical location, demography, 
infrastructure, socio economic condition, and ecological condition of the city.  
 
The Intergovernmental Panel on Climate Change (IPCC, 2007) defines vulnerability 
as a function of three parameters of the character, magnitude, and rate of 
climate variation to which a system is exposed, its sensitivity, and its adaptive 
capacity 

RESULTS 

Vulnerable wards to climate risks for Solid Waste Management and Sewage 

Vulnerable wards to climate risks for Strom water Drainage 
Vulnerability hotspots of City of Patna 

CONCLUSION 
§  Many areas in the city are impacted by more than 

one fragile urban system. These areas need 
relatively more attention as they pose threat from 
multiple fragile urban systems and are referred to 
as the vulnerability hotspots.  

§  Wards 30 and 31 were identified as vulnerable 
hotspots in Patna as they were impacted by all 
three fragile urban systems. Ward 30 is the third 
most populous ward in the city while ward 31 is 
the second most populous ward in the city.  

§  The identified Climate risks are rising 
temperatures, fewer rainy days, and  increase in 
intensity of rainfall.  

§  Simple, innovative, high- and medium-cost 
methods can reduce environmental and citizen 
risks and improve service.  

§  Policy level measures such as enforcement of 
by-laws, e.g. for wastewater reuse, rainwater 
harvesting, dual plumbing etc., would be useful. 
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ICLEI ACCCRN Process 

Average of Maximum and minimum Temperature at Patna City Source: Mandal & Garfin, 2022 

Future Maximum Temperature Projection for the city of Patna  

Source: Mandal & Garfin, 2022 
Future Precipitation Projection for the city of Patna  

This study is formulated using the ICLEI ACCCRN Process (IAP). The process helped to identify 
fragile urban systems, major climate risks to urban systems and vulnerable areas and 
populations in the city, which were used to formulate ‘actionable’ resilience interventions.  

9TH	  GLOBAL	  ENERGY	  AND	  WATER	  
EXCHANGES	  

OPEN	  SCIENCE	  CONFERENCE	  
JUL	  7	  -‐	  12,	  2024	  |	  SAPPORO,	  JAPAN	  

Location and Boundary Map 
Patna City, India 

Status of sewage, storm water drainage 
and solid waste management in the city 

§  Under solid waste management, IAP infrastructural 
improvements including improved cars, clean fuels, 
better vehicle routing, and decentralized treatment 
systems would benefit the city 

§  This study can serve as a very good resource for its 
integration into the Patna City Smart City Proposal 
preparation.  

§  The city can refer to the CRS for incorporating sector 
specific climate resilient actions and ideas into policies, 
plans and programs.  


