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- Major seismic events impact the built environment and population 
alike, causing disruption that might last for years

- Reduction in hospitals functionality that might be overwhelmed with 
patients can worsen injuries and increase the death toll

- Damage analysis is conducted for the different components, including res-
idential buildings, bridges, tunnels, transportation links, power substations, 
transmission lines, water treatment plants, water reservoirs, pipelines, and 
hospitals 

- Healthcare system functionality and resilience are quantified over time, 
while considering the dynamic functionality of roads, power, and water 
networks

Development of a framework that can quantify the impact of disasters 
on population, infrastructure, and healthcare service delivery while 

considering recovery trends given the interdependency of systems for 
any real and large-scale community

Introduction of new policies to reduce the catastrophic impacts on the 
community and the healthcare system

Establishment of actionable sectoral policies and investment priorities 
developed based on real data
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- We assess the potential impacts of a highly probable seismic event on both the healthcare 
system and critical infrastructure and identify key system components that require upgrad-
ing to enhance their seismic performance

- Recovery of the different network components is modeled, where the interdependency be-
tween the hospital’s repair progress and the availability of the transportation, power, and 
water services at the hospital location is considered
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Rescovery
Estimates the change 
in healthcare func-
tionality after disasters 

Functionality
Combines staffed-
beds and patient 
satisfaction

Interdependency
Comprises the effect 
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lifelines on healthcare 
system functionality

Mitigation
Investigates the 
impact of different 
decisions on health-
care system recovery

- The proposed framework is applied to the Lima Metropolitan Area, Peru, with a total popula-
tion of 12.6 million

- Data for residential buildings, road networks, power networks, water networks, and health-
care facilities are collected

- We then subjected these networks to a strong earthquake with a magnitude of 7.5 Mw

- We explored the impact of infrastructure enhancement and upgrade on 
healthcare resilience, given the interdependency between the different 
networks and required resiliency gain in the health sector

- This upgrade comprised replacing the power and water components with 
seismically anchored assets, seismically designed transmission lines, and 
ductile pipelines for power and water distribution links

- Seismic retrofitting of water and power components reduces functionality 
losses and the recovery time in their respective sector in the most cost effi-
cient way
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