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ABSTRACT
The time-dependent effects of earthquakes on the built environment is increasingly becoming
prominent in discussions on how to enhance post-event recovery through policy and planning
interventions. Existing recovery simulation models focus on specific sectors or infrastructure
systems (housing, businesses, lifelines, etc.) within a community. However, more comprehensive
models that account for the complex interactions between different socio-technical systems are
needed.
This presentation will describe alternative approaches to accounting for the effect of utility (e.g.
water, power) disruption in post-earthquake recovery modeling. More specifically, the effect of
damage to the water distribution system and disruption and restoration of service on housing
recovery trajectories is considered. Parallel models that simulate the post-earthquake recovery of
residential buildings, as well as the spatial and temporal distribution of water service disruption,
will be described. The interaction between these two socio-technical systems is first considered by
explicitly modeling the decision-making processes at the household level in the post-earthquake
environment, which is influenced by a range of exogenous and endogenous factors including the
duration of water service interruptions. Additionally, the effect of water service disruption is
implicitly considered in the simulation by using a probabilistic correlation (or causation) model to
stochastically represent the duration of processes related to housing recovery (e.g. building permit
acquisitions and repair activities) and water service restoration (e.g. component damage inspection
and repair sequencing).
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An alternative to the probabilistic correlation approach will also be introduced, in which resourceconstrained models are used to simulate both housing recovery and water service restoration.
Residential buildings, households and components of the water system (e.g. pipes, tanks) are
represented as a set of entities that interact through a sequence of events (e.g. earthquake damage,
inspection, repairs) of variable duration that may be triggered at different points in time depending
on entity attributes (e.g. pipe vulnerability), access to resources (e.g. utility services), and the
completion of other events. By constraining the sequencing of building repair and reconstruction
activities based on the availability of water, the resource-constrained model enables more explicit
representation of the interaction between the two systems.

