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Editorial on the Research Topic

Disaster Reconnaissance Missions: Is a hybrid approach the way forward?

INTRODUCTION

When a catastrophic natural hazard event occurs, it causes human casualties, damage to buildings
and infrastructure, and affects livelihoods, society, and the wider economy. Much of the damage
caused by natural disasters is visible only for a short time, because search and rescue, demolition and
rebuilding often start within a few days. It is therefore important that damage assessments start
rapidly after an event.

For the earthquake community, the need for speedy but systematic post-earthquake investigations
has led to the formation of several international earthquake reconnaissance teams whose aim is to be
available for rapid deployment after an earthquake. They are composed of earthquake specialists
from different disciplines, and generally include team members from the affected countries. Each
team conducts a survey whose exact scope depends on the scale and type of damage. But the study
generally includes investigations of the seismological and geological aspects of the event, the damage
to buildings and to infrastructure, and the way in which relief and rescue have been conducted. On
return, the team typically communicates their findings through technical meetings and produces a
report which is commonly made available on openly accessible websites.

The Learning from Earthquakes programme of the California-based Earthquake Engineering
Research Institute (EERI1) has the most experience in such field reconnaissance missions and has
conducted more than 150 investigations since it began after the 1971 San Fernando, California
earthquake. In the United Kingdom, the Earthquake Engineering Field Investigation Team (EEFIT2)
is a joint venture between industry and universities and has conducted more than 30 investigations
since its formation in 1982 following the Irpinia (Italy) earthquake of 1980. Similar organisations
exist in several other countries (Spence, 2014). The cross-cultivation of these findings across different
historical events have been fundamental in improving our science. The cumulative findings of the
missions have been instrumental in formulating research programmes worldwide, which have
studied aspects of the physical damage, response, and recovery from multiple events. These research
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programmes in turn have led to steady improvements of national
and international codes of practice for building, as well as
assisting in understanding the vulnerability of different types
of affected facilities and in developing ways to enhance
earthquake safety internationally (Spence and So, 2021).

Disasters that occurred in 2020 and 2021 during the COVID-19
pandemic challenged the disaster risk resilience community to come
up with alternative ways of achieving the objectives of a
reconnaissance activity. With international travel being disrupted,
teams were unable to physically go to the disaster-stricken areas for a
field study of damage to buildings and infrastructure.

This situation was attempted to be overcome through hybrid
missions. These combined remotely coordinated fieldwork and
assessment of alternative data sources for deployment for a
remote investigation, as detailed in what follows.

PARTNERING UP WITH LOCAL
COMMUNITIES TO CARRY OUT THE
FIELDWORK UNDER THE COORDINATION
OF THE REMOTE TEAM

Instead of travelling to the disaster-stricken areas, the
reconnaissance teams needed to recruit and train locals to
carry out the fieldwork. These typically included professional
engineers, engineering students and the general public who
volunteered to take part in the damage assessment exercise,
leading to a strong community engagement process–an
important facilitator of humancentric approaches in post-
disaster studies (Zhao et al., 2022). This arrangement required
preparation of extensive training materials, both on damage
grades manifesting in various construction systems and on the
data collection tools (Aktaş et al., 2021). The field data were then
secondary-assessed by the remote team to check and eliminate
misclassification errors. Experience so far has demonstrated a
good level of alignment between outcomes of field- and remote-
assessment exercises (Aktas et al., 2022a; 2022b) suggesting that
this data collection modality is viable in the future given sufficient
training is available to the participants.

Further, as the travel pressure and the associated costs are
lifted, compared to conventional reconnaissance activities larger
teams were formed. This led to more multi-/cross-disciplinary
groups and more students and early career researchers
participating in them than previously. The EEFIT mission
team to the 30 October 2020 Aegean Sea Earthquake
comprised 27 members, around half of whom were students
and early career researchers (Aktas et al., 2022a). Therefore, the
missions were successfully used as a capacity building platform.
Large field crews helped cover a wider geographic area in a
shorter time than in conventional reconnaissance models,
leading to more comprehensive datasets that can be used for
fragility analyses (Aktas et al., 2022b) and for a better assessment
of building stocks under consideration for code compliance
(Malcioglu et al., 2022). StEER had a field crew of more than
50 participants from the local communities to assess the damage
of 12,600 + properties within the western half of the southern

peninsula affected by the earthquake (Kijewski-Correa et al.,
2022), which would have been impossible by a small
professional reconnaissance team.

Therefore, this newmodel of data collection helped strengthen
links and allowed capacity sharing with the local stakeholders,
including communities, universities, national institutions
responsible for disaster risk resilience and risk reduction,
experts and practicing engineers, who brought better access to
relevant authorities and communities owed to knowledge of local
language(s). Familiarity with the local building stocks, practices
and context was another crucial benefit.

ALTERNATIVE DATA SOURCES FOR A
REMOTE DAMAGE ASSESSMENT

Paired up with locally recruited field crews to collect data in-situ, the
remote teams worked on identifying alternative sources of
information to assess the viability of an entirely remote model for
future disaster reconnaissance activities. The investigated sources of
information included personal and institutional databases (national
institutions responsible for disaster risk reduction and recovery),
photography archives, social media (in particular Twitter, and
Facebook), online video sharing platforms (e.g. Youtube), printed
and web-based media, CCTV footages and drone recordings (So
et al., 2020). While social media and crowdsourcing platforms were
found useful for sentiment and topic analyses (e.g. Contreras et al.,
2022), the potential of these to act as a viable source of information in
future reconnaissance work for damage assessment was deemed to
be dependent on the context and objectives of the mission. Often
cases, the damage bias in these remote data sources was higher than
most missions intended, and therefore an overall understanding of
damage within the affected areas was difficult to capture (Aktas et al.,
2022a; 2022b). How to make social media platforms and other data
sources more useful to completely remote reconnaissance efforts
remains for now an open question that calls for attention from
citizen science, public engagement and engineering.

Importantly, remotely coordinated data collection activities
highlighted the importance of more advanced data collection and
management platforms. EEFIT’s adopted LfE Mobile App (So
et al., 2020; Aktaş et al., 2021; Aktas et al., 2022a) and StEER’s
Fulcrum (Whitworth et al., 2022) used different interfaces and
workflows that allowed efficient collection and easy auditing of
the data, while minimising data losses and intense post-mission
digitisation and post-processing efforts that the conventional
paper-based data collection methods are prone to. In near
future, we expect the efforts towards flexible systems that will
eventually find wider use within the relevant research community
will be furthered for effective compilation of data needed in line
with the specific aims and objectives of a given mission, as well as
for viewing, auditing, managing and mapping them.

THE LAST WORD

As a conclusion, hybrid approaches to disaster reconnaissance
can be used to better engage local stakeholders into the disaster
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risk reduction and management processes, such that the post-
disaster observations can be used to build a dialogue rather than
be a one-way data gathering exercise. Reflecting on successes of
the Earthquakes without Frontiers project, Jackson stresses the
need for the international community to empower in-country
scientists with collaboration and endorsements of their methods
and work. These efforts have led to improved public safety policy,
and a shift in the political understanding of managing earthquake
risk. New building codes have been developed, and many more
been retrofitted, resulting in safer and more resilient buildings
(Jackson, 2021).

The importance of learning from disasters, recording the
consequences in detail, so that key findings are identified and
passed on, both for the benefit of the affected country in its
attempt to improve preparation for subsequent events, and for
the international community, has not changed. However, our
recent experience has brought to light the need to carefully assess
howwe can share resources, reduce repetition of efforts, and build
capacities, as an international community. Perhaps one positive
of the COVID-19 pandemic is that it has brought the world closer
together through remote technology and platforms and
challenged our present modes of work and travel.

Hybrid missions can contribute to the overall decarbonisation
of the built environment sector by minimising international
travel. While there are many open research questions needed

to be answered to improve remote reconnaissance practices, we
expect to see these strategies implemented more widely in the
future, not only under pandemic-related or other pressures, but
also generally. We hope this special issue helps highlight benefits
and potential future uses of hybrid missions.

AUTHOR CONTRIBUTIONS

All authors listed have made a substantial, direct, and
intellectual contribution to the work and approved it for
publication.

ACKNOWLEDGMENTS

The authors are grateful to the United Kingdom Institute of
Structural Engineers’s (IStructE) Earthquake Engineering Field
Investigation Team (EEFIT) and EPSRC-funded “Learning from
Earthquakes: Building Resilient Communities Through
Earthquake Reconnaissance, Response and Recovery” project
(EP/P025234/1 for ES and EP/P025641/1 for YDA) for
supporting hybrid missions to 22 March 2020 Zagreb
Earthquake and 30 October 2022 Aegean Sea Earthquake and
Tsunami, and for making this collaboration possible.

REFERENCES

Aktas, Y. D., Ioannou, I., Malcioglu, F. S., Kontoe, M., Parammal Vatteri, A.,
Baiguera, M., et al. (2022a). Hybrid Reconnaissance Mission to 30 October 2020
Aegean Sea Earthquake and Tsunami (Izmir, Turkey & Samos, Greece):
Description of Data Collection Methods and Damage. Front. Built Environ.
doi:10.3389/fbuil.2022.840192

Aktas, Y. D., Ioannou, I., Malcioglu, F. S., Parammal Vatteri, A., Kontoe, M.,
Donmez, K., et al. (2022b). Traditional Structures in Turkey and Greece in 30
October 2020 Aegean Sea Earthquake: Field Observations and Empirical
Fragility Assessment. Front. Built Environ. 8, 840159. doi:10.3389/fbuil.2022.
840159

Aktaş, Y. D., O’Kane, A., Ozden, A. T., Kosker, A., Parammal Vatteri, A., Durmaz,
B., et al. (2021). The Aegean Earthquake and Tsunami of 30 October 2020: A
Field Report by EEFIT. EEFIT.

Contreras, D., Wilkinson, S., Aktas, Y.D., Fallou, L., Bossu, R., and Landes, M.
(2022). Intensity-Based Sentiment and Topic Analysis. The Case of the 2020
Aegean Earthquake, Frontiers in Built Environment – Earthquake Engineering
8:83977. doi:10.3389/fbuil.2022.839770

Jackson, J. (2021). Be Prepared: It’s Impossible to Predict an Earthquake.
ScienceBlog. Available at: https://scienceblog.com/526540/be-prepared-its-
impossible-to-predict-an-earthquake/(Accessed 5 5, 2022).

Kijewski-Correa, T. L., Rodgers, J., Presuma, L., Dévilmé, G., Lochhead, M.,
Canales, E., et al. (2022). “Building Performance in the Nippes, Haiti
Earthquake: Lessons Learned from a Hybrid Response Model,” in
Proceedings of the 12th National Conference in Earthquake Engineering
(Salt Lake City, UT: Earthquake Engineering Research Institute).

Malcioglu, F. S., O’Kane, A., Donmez, K., and Aktas, Y. D. (2022).
Characteristics of Strong Ground Motions in the 30 October 2020,
MW6.9 Aegean Sea Earthquake. Front. Built Environ. 8, 870279. doi:10.
3389/fbuil.2022.870279

So, E., Babic, A., Majetic, H., Putrino, V., Verrucci, E., Contreras Mojica, D., et al.
(2020). The Zagreb Earthquake of 22 March 2020 - A Remote Study by the LfE
UK Team for EEFIT. EEFIT.

Spence, R., and So, E. (2021).Why Do Buildings Collapse in Earthquakes?: Building
for Safety in Seismic Areas. 1e. Wiley-Blackwell. ISBN: 978-1-119-61942-0.

Spence, R. (2014). “The Full-Scale Laboratory: the Practice of Post-earthquake
Reconnaissance Missions and Their Contribution to Earthquake
Engineering,” in Perspectives on European Earthquake Engineering and
Seismology. Editor A. Ansel (Netherlands: Springer). doi:10.1007/978-3-
319-07118-3_1

Whitworth, M.R.Z., Giardina, G., Penney, C., Di Sarno, L., Adams, K., Kijewski-
Correa, T., Black, J., Foroughnia, M., Macchiarulo, V., Milillio, P., Ojaghi, M.,
Orfeo, A., Pugliese, F., Dönmez, K., Aktas, Y. D., and Macabuag, J. (2022).
Lessons for Remote Post-Earthquake Reconnaissance from the 14th August
2021 Haiti Earthquake, Frontiers in Built Environment – Earthquake
Engineering, doi:10.3389/fbuil.2022.873212

Zhao, L., Zhou, S., Zhong, J., Ao, Y., Wang, Y., Wang, T., and Chen, Y. (2022).
Rural Post-Earthquake Resettlement Mode Choices: Empirical Case Studies
of Sichuan, China, Frontiers in Public Health – Disaster and Emergency
Medicine, https://doi.org/10.3389/fpubh.2022.861497 doi:10.3389/fpubh.
2022.861497

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Aktas and So. This is an open-access article distributed under the
terms of the Creative Commons Attribution License (CC BY). The use, distribution
or reproduction in other forums is permitted, provided the original author(s) and the
copyright owner(s) are credited and that the original publication in this journal is
cited, in accordance with accepted academic practice. No use, distribution or
reproduction is permitted which does not comply with these terms.

Frontiers in Built Environment | www.frontiersin.org July 2022 | Volume 8 | Article 9545713

Aktas and So Editorial: Hybrid Disaster Reconnaissance Missions

https://doi.org/10.3389/fbuil.2022.840192
https://doi.org/10.3389/fbuil.2022.840159
https://doi.org/10.3389/fbuil.2022.840159
https://doi.org/10.3389/fbuil.2022.839770
https://scienceblog.com/526540/be-prepared-its-impossible-to-predict-an-earthquake/
https://scienceblog.com/526540/be-prepared-its-impossible-to-predict-an-earthquake/
https://doi.org/10.3389/fbuil.2022.870279
https://doi.org/10.3389/fbuil.2022.870279
https://doi.org/10.1007/978-3-319-07118-3_1
https://doi.org/10.1007/978-3-319-07118-3_1
https://doi.org/10.3389/fbuil.2022.873212
https://doi.org/10.3389/fpubh.2022.861497
https://doi.org/10.3389/fpubh.2022.861497
https://doi.org/10.3389/fpubh.2022.861497
https://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/built-environment
www.frontiersin.org
https://www.frontiersin.org/journals/built-environment#articles

	Editorial: Disaster Reconnaissance Missions: Is a Hybrid Approach the Way Forward?
	Introduction
	Partnering up With Local Communities to Carry Out the Fieldwork Under the Coordination of the Remote Team
	Alternative Data Sources for a Remote Damage Assessment
	The Last Word
	Author Contributions
	Acknowledgments
	References


