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Urbanizing World 
and Asia
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UNU-EHS (2014)

Risk is subject to hazards, exposure, 
vulnerability and adaptive capacity



Urbanization and risks
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A system for urban sustainability and resilience 
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(UFM, POS, SWM)



Synergies for enhancing urban 
resilience

• Systems approach to utilizing and 
enhance urban systems resilience

• Multi-hazards
• Multi-stakeholder and users
• Multi-benefits
• Multi-scales

• Analysis for understanding 
natural, anthropogenic and other 
hazards interactions

• Measurement and evaluation of 
the interactions, synergies and 
constraints of the urban systems 
resilience

6EEA (2016)

Resilience with different 
options



7
Limthongsakul, Nitivattananon and Arifwidodo (2016)

Local risk and response



Urban Flood Management
(UFM)

Q = CIA
Q – peak flow
I – natural factors incl. climate, etc
C and A – anthropogenic factors incl. urban expansion, open 
space, solid waste, etc
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• Map of HCMC’s flood
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Vulnerability to flood
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Case of Peri-Urban Study 
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Sensitivity to hydrological risks in study areas 

Questionnaire survey of people in study areas, 2018

Sensitivity of drainage system
Trend of increase in sensitivity, especially in residential areas in
study area 1 and residential and commercial areas in study area 2

Questionnaire survey of people in study area, 2018

Case – Sensitivity (physical…)
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Public Open Spaces (POSs) –
Multiple benefits and stakeholders
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Solid Waste Management (SWM) –
before and after disasters

• An effective integrated SWM system creates 
win–win situations (co-benefits) 

• where innovative waste management would be 
supplemented by social benefits (provide 
services to the public, etc), environmental 
benefits (avoid local pollution, etc), and 
economic benefits (income generation and cost 
reduction, etc). 

• With respect to flood risk management:  
• Allow drainage systems to operate 

effectively, with improved waste 
management

• Significant amount of waste due to flooding, 
with improper waste management system 

• Potential to generate savings, reducing 
maintenance costs (i.e. drainage clearance) 
and averting catastrophic disasters. 

15



16

Waste composition and treatment options 
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Informal sector contributes more than 30% of total recycling  



Ways forward
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Thank you!

Research questions:
1. How and to what extent anthropogenic factors influence 

urban resilience, with respect to natural hazards?
2. How to practically assess the resilience based on the 

synergies of urban functions - flood management, public 
open spaces, and solid waste management?

3. What can be enabling conditions with supporting 
measures/actions, for enhancing the synergies?  
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