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Introduction

Natural-hazard risk assessment models fail to provide a detailed understanding of how hazard-event impacts affect different groups of people

This is because conventional risk analyses do not explicitly capture interdependencies between physical and social systems

To address this shortcoming, we propose a simulation-based framework that characterizes detailed human dependencies on the built environment

Proposed framework

X op: Socio-demographic characteristics of the synthetic population and

Information on their household structure

Xcontrol: A subset of X, chosen as control variables in population
synthesis

Ypny: Physical vulnerability characteristics (e.g., lateral load resisting

system)

Y,cc: High-level information on occupancy

Yphyres: INformation on physical vulnerability characteristics of
residences

X, es: Information on households occupying different buildings

Yphy,t: INformation on non-residential building characteristics

X,;: Information on individuals using non-residential building for activity t

D.., and D;: home or building locations of individuals for activity t
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Module (1) constructs a synthetic

population that seeks to reproduce

the joint distributions of important
attributes of a real population
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A preliminary application to Christchurch, New Zealand

UNIVERSITY OF
KL CANTERBURY

Te Whare Wananga o Waitaha

A 1-in-100-year flood

0

Northing

0 3000m
—

sy
Prese ntj |
g

1 2 3
Sea-level rise [meter]

Easting

MINORITY

= reporr  DE|RISC

M

MOTOROLA SOLUTIONS La b

Northing

A 1-in-100-year flood

0 1 2 3
Sea-level rise [meter] 0.9

0 3000m
—

Easting

* Apreliminary application of the framework has been conducted for Christchurch, New Zealand
considering likely future flooding scenarios

* Therisk of important infrastructure in Christchurch being inundated is increasing due to sea level rise

* More people will likely lose access to their homes, workplaces, hospitals, schools, grocery stores,
and/or recreational facilities

Future work

* Tofinalize the Christchurch application and provide a detailed understanding of how (future) flooding
events might affect different individuals in Christchurch, i.e., the disparities in the distribution of

hazard-event impacts across populations

ny
.....

“«.. » Module (3) estimates how a synthetic population depends
: on the built environment for various essential services '
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