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ABSTRACT
Traditionally, earthquake reconnaissance has focused on the early post-disaster time frame (i.e.,
within 1-2 months of an event), producing static snapshots of earthquake damage and impacts.
While these snapshots have yielded valuable insights leading to better construction practices and
emergency response procedures worldwide, they provide insufficient foundations for
understanding how communities recover from earthquakes over time. In order to successfully
measure and document community recovery and resilience, a more expansive reconnaissance
approach is required. This paper outlines the foundations for one such approach, which was
developed as part of the Earthquake Engineering Research Institute’s Resilience Observatory
research program. The proposed approach centers on observing the performance of vital
community services and functions, such as transportation, communication, water, energy, shelter,
healthcare, and education, across the dimensions of time, space, and perspective. This paper also
discusses possible strategies, tools, and challenges in implementing this new approach.
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Introduction
The Earthquake Engineering Research Institute (EERI) is world-renowned for its Learning From
Earthquakes (LFE) program, which sends multi-disciplinary teams of researchers (e.g., earth
scientists, engineers, and social scientists) into the field to investigate and learn from the
damaging effects of earthquakes. Traditionally, the LFE program has focused on early postdisaster reconnaissance (i.e., within 1-2 months of an event) that produces static snapshots of
earthquake damage and impacts. While these snapshots have yielded valuable insights leading to
better construction practices and emergency response procedures worldwide, they provide
insufficient foundations for understanding how communities recover from earthquakes over
time. Subsequently, documenting these long-term impacts is a critical component in the effort to
improve the resilience of communities to future earthquakes.
In order to successfully measure and document community recovery and resilience, a
more expansive reconnaissance approach is required. This paper outlines the foundations for one
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such approach, which was developed as part of EERI’s Resilience Observatory research
program. In overview, the proposed approach centers on observing the performance of vital
community services and functions, such as transportation, communication, water, energy, shelter,
healthcare, and education, across the dimensions of time, space, and perspective. The paper
begins by providing important definitions before describing the proposed resilience
reconnaissance approach. The paper then outlines possible strategies, tools, and challenges in
implementing this new approach.
Definitions
A community is an entity with geographic boundaries and shared fate that comprises natural,
built, and human infrastructures that influence each other in complex ways [1]. Natural
infrastructure refers to the environmental surroundings or conditions in which a community
exists, and comprises hydrologic, geologic, atmospheric, and biologic features that can enrich,
protect, or potentially threaten a community (e.g., rivers, lakes, oceans, mountains, basins,
wetlands, faults, climate, watersheds, vegetation, etc.). The built infrastructure includes any
physical structure or feature built by humans, including buildings, lifeline systems, and other
engineered structures (e.g., hospitals, schools, homes, electric power grids, dams, roads, bridges,
etc.) [2]. Human infrastructure comprises individuals and groups of people, both formal and
informal (e.g., families, businesses, governments, economic sectors, etc.) [3]. These three
infrastructures work together through a complex network of interactions and interdependencies
to enable a wide range of vital services and functions, which refer to economic, social, cultural,
political, and religious activities that are essential to the normal functioning of a community,
both before and after an earthquake [4, 5]. Examples include transportation, communication,
water, energy, shelter, healthcare, and education. Note that these examples are strongly
connected to the built infrastructure; however services and functions can also include less
tangible aspects of a community, including equity, social justice, and community connectedness.
One major challenge in developing a resilience reconnaissance approach stems from
vagueness surrounding the concept of resilience itself. Despite a current lack of consensus on the
details, resilience is widely regarded as a complex, multi-faceted concept. For example, the
National Academies defines it as “the ability to prepare and plan for, absorb, recover from, or
more successfully adapt to actual or potential adverse events” [6]. To help make the concept
more actionable within the context of reconnaissance, the following definition is proposed:
resilience is the ability of a community to maintain functionality (i.e., a core set of vital services
and functions) in the face of a wide range of stresses and shocks. Subsequently, the goal of
resilience reconnaissance is to understand how an earthquake affects the continuity of different
services and functions (e.g., transportation, water, food, shelter), and how disruption of these
vital services and functions impacts different groups within a community.
Resilience reconnaissance framework
In order to successfully observe and record community resilience after damaging earthquakes,
EERI has developed a new reconnaissance approach that significantly expands the traditional
scope of previous LFE missions. In overview, this new approach focuses on documenting the
initial disruption to and subsequent recovery of vital services and functions within a community

after an earthquake. The approach also seeks to understand the impact (social, political,
economic, etc.) these disruptions have on individuals and groups within the community.
Consequently, this “resilience reconnaissance” approach requires field investigators to make
observations and measurements across the dimensions of time, space, and perspective, as
detailed in the following paragraphs.
With respect to time, investigators would attempt to understand the status of a service or
function before the earthquake, immediately afterwards, and at subsequent time intervals
following the event (e.g., during the response, restoration, short-term recovery, and long-term
recovery phases). This represents a significant expansion of the traditional LFE protocol, which
typically involves sending a team of investigators to the affected region several weeks after an
event, which produces a snapshot of the earthquake impacts immediately afterwards. However,
in order to study how the impact of an earthquake evolves over time, multiple trips to the
affected region are required. An important component of these trips, in addition to documenting
current conditions, involves understanding context (i.e., the condition of the community and its
various infrastructures before the earthquake).
With respect to space, investigators would attempt to document the availability of a
particular service or function across different spatial scales, ranging from the entire region or
community to individual districts or neighborhoods, ideally at each time interval of interest. This
represents a substantial expansion of the traditional LFE scope, which primarily focuses on
observing damage to individual components of the built infrastructure (e.g., buildings, pipelines,
bridges, transmission towers, etc.). While documentation of damage to individual elements of the
built infrastructure is still important, investigators need to understand the broader impact this
damage has on the availability of vital services and functions at the neighborhood and
community scales.
With respect to perspective, investigators would attempt to gain insights from a diverse
group of stakeholders, including providers of the service (e.g., utility operators, government
agencies, etc.), consumers of the service (e.g., businesses, households, etc.), and those entities
that regulate or monitor the service (e.g., local, state, and/or federal government). These different
perspectives would allow investigators to document both the decision-making process for
restoring a particular service or function and also the impact that the disruption has on different
groups within a community. This represents a new dimension to the traditional LFE scope, as
previous reconnaissance missions have not explicitly attempted to obtain multiple perspectives.
These multiple perspectives are crucial in gaining a more comprehensive understanding of
earthquake impacts. For example, while interviews of utility operators will provide insights into
the disruption and subsequent restoration of water service across a community, they will not be
able to illuminate the impact these disruptions have on businesses, households, and other
customers.
Next steps
Given the expansiveness of the proposed approach, new strategies and tools will be required to
successfully conduct resilience reconnaissance after future earthquakes. EERI is uniquely
positioned to be a leader in this effort. The following list outlines several potential next steps:

•

•

•

•

EERI could expand its role in post-disaster reconnaissance to serve as a primary
coordinator of field investigations. Currently no organization attempts to coordinate all
the different field teams following an event, resulting in duplication of efforts and missed
opportunities for collaboration and knowledge sharing.
Instead of deploying one large team immediately after an event, EERI could prioritize
sending several smaller teams that are deployed over time (e.g., 6, 12, 18 months after).
These smaller teams could follow up on areas identified by initial reconnaissance teams.
EERI could redesign and expand its earthquake clearinghouse website to serve as a single
source of truth both for coordination of teams in the field and dissemination of findings to
the engineering community.
EERI could develop guidance for teams wishing to conduct resilience reconnaissance,
including survey forms, interview questions, and tools for documenting photos and
observations.
Conclusions

This paper describes a conceptual framework for resilience reconnaissance that centers on
documenting the initial disruption to and subsequent recovery of vital services and functions
within a community after an earthquake across the dimensions of time, space, and perspective.
Implementing such an approach will be challenging, but it is necessary to enable the most rapid
advances in resilience thinking, simulation, and implementation.
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