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ARTICLE INFO ABSTRACT

Keywords: With the increasing need for and emergence of research on ocean and coastal issues in the context of the COVID-
Integrated coastal zone management 19 pandemic, the Ocean & Coastal Management journal presents this Special Issue with relevant articles within
COVID-19

the scope of Coastal Management in times of COVID-19. This Special Issue received 43 tentative abstracts, 29
manuscripts were submitted, and finally, 12 articles were accepted. We provide a wide panorama of those twelve
articles that integrate the special issue, covering a diverse range of topics regarding coastal management in the
COVID-19 pandemic. Seven papers are studies that discuss environmental and social problems during this time in
coastal zones, while the other five explore the use of technology to face COVID-19 on beaches. These twelve
articles give some insights to improve coastal management, focused on tourist beaches, natural disasters, and
fisheries. In sum, this special issue offers an organized compendium of high-level articles, as a contribution to
evolve towards the better ocean and coastal management within the rapid emerging of publications about

COVID-19.

1. Introduction

COVID-19 has become what may be the most troubling and complex
pandemic that humanity has endured. The pandemic has dramatically
impacted prevailing social and economic systems and practices, and
triggered profound human health, development and socio-psychological
impacts on individuals, families, social groups, enterprises and nations
around the world (Alcantara-Ayala et al., 2021; Acuto, 2020; Nathan
et al., 2020; Schipper et al., 2020; Wells et al., 2020). We have already
grown accustomed to hearing that we live in a “new normality”, though
in fact there is no such thing as normality in the present situation, but
rather a transition towards reconfigured social and human-environment
interactions. These changes and associated uncertainties have global
ramifications, with significant impacts and implications for coastal cities
and settlements, including how to manage coastal and marine activities.

This Special Issue explores the impacts and coastal management impli-
cations of COVID-19, including beach management, tourism, fisheries,
shipping, and other coastal activities impacted by the pandemic.

The COVID pandemic brings to the fore the complex in-
terconnections between human and social-ecological system health and
coastal governance in an age of climate and global change. Responding
to the pandemic and planning for sustainable coastal development needs
to account for this complexity and the associated uncertainties that
shape policy provisions and processes (e.g., Walker et al., 2003). These
uncertainties take different forms: 1) Technical and methodological un-
certainty: For example, the statistical and methodological uncertainties
inherent in modelling Sars-Cov-2 aerial transmission on beaches and the
determination of a safe distance between beach users; 2) Epistemological
uncertainty: For example, limited data and knowledge for prioritizing
one set of management actions above others, such as whether or not to
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(re)open, partially or not, beaches or should take advantage of this
moment to promote environmental recovery of these systems?; and 3)
Ontological uncertainty (indeterminacy): For example, our lack of under-
standing about coastal dynamics and the multitude of ways in which
people interact with and within coastal social-ecological systems and
consequent implications for decision-making in the face of indetermi-
nacy, especially in the long term (e.g.,Funtowicz and Ravetz, 1993;
Kovacic, 2015; Bombana et al., 2021). In the face of such uncertainties
and complexity, this Special Issue shines a light on a critical question for
coastal managers and governors: What are the key coastal governance
challenges in this age of COVID-19?

This Special Issue was triggered by the Ibero-American Beach Man-
agement and Certification Network (PROPLAYAS), when, at start of the
pandemic, several network members came together to reflect on the
effects of the COVID-19 crisis on beaches and their management. Botero
et al. (2020a,b) provides an overview of these reflections by more than
forty experts about the challenges for coastal management before, dur-
ing, and after the pandemic. The interest and debate sparked by this
publication led to a request by PROPLAYAS for Ocean & Coastal Man-
agement to set up this Special Issue, and the subsequent invitation to
coastal scholars around the world to share their reflections on coastal
management in the face of COVID-19. As a result, 70 scholars from 12
countries in the Americas, Europe and Asia contributed to this Special
Issue.

2. A range of perspectives on coastal management and COVID-
19

There are divergent perspectives on the interconnections between
coastal management and COVID-19. The editors initially received 43
abstracts expressing interest in this Special Issue, and 29 articles were
finally submitted. Only twelve articles were selected after the indepen-
dent peer-review process. The special issue is organized into two main
thematic categories discussed below.

2.1. Technology and beach management in the face of COVID-19

Data collection and field work have been challenging during the
pandemic. The use of technology has been crucial to overcome obstacles
and provide information about how beaches can be managed safely
during this pandemic. In some cases, studies relied on indirect mea-
surements, like using cameras, and analytical and numerical models.
Surveys of stakeholders and decision-makers also helped to provide
background information and real-time insights into the challenge’s
coastal managers face.

Kane et al. (2021) tackle an important question in their study: though
virus transmission has been found to be lower in outdoor settings, how
does the behavior of beachgoers affect the likelihood of infection? To
answer this question, the authors used publicly available beachcam
video data and images obtained with an unmanned aerial vehicle (UAV)
over the course of 24 days in Virginia Beach, USA. These data was then
examined relative to local public health guidance regarding social
distancing, use of masks and other measures to contain the pandemic.
Their results shed light on how beach management strategies can be
used to reduce the spread of COVID-19, while also addressing local
economic needs. For instance, they provided data regarding frequency
of beach use, and how many of beach users actually comply with reg-
ulations and advisories. Real-time data provided to decision-makers
could facilitate vigilance in areas and at times where concentrations
are worrisome.

Two other articles address the issue of beach carrying capacity. This
approach has long been recognized as an important tool to enable sus-
tainability and enhance the quality of the user’s experience at recrea-
tional beaches. In the context of the pandemic, this methodology can
provide valuable information to manage beach access taking into
consideration that, due to density restrictions, there need to be control
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measures to regulate the number of visitors in each sector, and also to
help them to redirect visitors to other sectors that have yet to reach their
capacity. Bustos et al. (2021) evaluated the carrying capacity for the
2020/2021 austral summer season in Pehuén Co Beach, Argentina. The
economy of this small town is essentially based on tourism, with
numerous second homeowners. Key stakeholders were surveyed
through an online questionnaire to understand their perceptions of
beach use. Moreover, images captured by a set of cameras installed at
the Coastal Environmental Monitoring Station (EMAC) were obtained to
assess tidal behavior, beach geomorphology, and daily and hourly beach
use. The authors were able to estimate a maximum number of beach
users during different tidal conditions while maintaining safe social
distancing. The effect of the tide on beach occupancy appears to be an
issue that it is often disregarded. However, in meso- and macro-tidal
beaches, especially if their width is relatively small, the degree of
available occupancy varies significantly. Bustos et al. (2021) show that
in some segments of a beach during a high tide, the available beach
width may be only 5 m on a beach that has an average width of 140 m in
other conditions. This means that to follow social distancing measures
and provide a safe beach conditions during COVID-19, managers must
take into account the dynamic nature of this environment and its im-
plications for carrying capacity and consequently social distancing.

Epelde et al. (2021) used a similar approach to study 14 beaches
along the Basque Country, Spain. However, they focused on counting
beach users applying machine learning on real-time images. Applying
this technique, they could provide information to the local authorities
on the occupancy level (full, high, medium, or low) of every beach
through a web/mobile app, and special warnings as well, to allow them
to take action in cases where carrying capacity limits were about to be
reached. The app was downloaded more than 50,000 times and was
considered a successful alternative to using extensive polls of beach
users to gather data. The authors found that beaches were in higher
demand during COVID-19 than in the previous year, which was attrib-
uted to local tourism being promoted, the reduction of other recrea-
tional activities, and that users saw beaches as safe places that allow
social distancing (the latter being the focus of the study by Kane et al.,
2021). Regarding density ratios for adequate distancing, the results of
Bustos et al. (2021) and Epelde et al. (2021) vary only slightly: 6
m?/person and 8 m?/person, respectively.

These foregoing articles took into consideration the tide as a major
variable in defining beach occupancy, based on real data, whereas
Dragani et al. (2021) modeled the available space to beach users by
applying an analytical formulation that incorporated predicted tides,
beach width/slope and air temperature. Their model was applied to a
stretch of about 150 km along the micro-tidal coast of Buenos Aires
Province (Argentina). Although the tidal range in the area is relatively
small, the narrow width and low slope of these beaches produce a
similar reduction of available width for beach users as identified by
Bustos et al. (2021).

Finally, McKinley et al. (2021) focused on the advantages and dis-
advantages of using digital tools when seeking community engagement.
In their case study in Ireland and Wales, the COVID-19 pandemic dis-
rupted the ongoing Coastal Communities Adapting Together (CCAT)
initiative, which focuses on climate change adaptation. One of the
highlights of the study is that, while there are benefits in applying digital
tools, these should not be viewed as a one-size-fits-all strategy for
engagement. Nonetheless, the authors point out that new technologies
can enhance adaptation and improve resilience during and after the
COVID pandemic and enable better and faster responses to change and
broadening community participation.

2.2. Environmental and social problems at the coast in face of the COVID-
19 pandemic

This section comprises seven articles. Prazini (2021) explores the
relationship between population decline and reduced sediment input
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into rivers causing deltaic erosion during past pandemic events. Pranzini
explores how historical changes in inland demography and associated
activities can result in significant alterations to coastal geomorphology
and the configuration of the coast. This article demonstrates how link-
ages between geomorphology and sociology, art, and historical consid-
erations can inform contemporary coastal management. Moreover, this
article suggests that historical and perhaps future pandemics can be
traced by the dynamic configurations of the coastal zone.

Two articles highlight the importance of 3S tourism in COVID-19
times. Pereira et al. (2021) analyzed the management of beach
tourism during the pandemic through the evaluation of decrees and
using a semi-structured questionnaire applied to field surveys. Issues
such as public health and security measures adopted by local authorities
were analyzed. Bathers’ perceptions and the reality of recreational ac-
tivities on two popular beaches along the Amazon coast of Brazil were
described through direct observation and photographic studies con-
ducted in July 2020. The study showcases the low perception of risk to
COVID-19 by bathers on both beaches. The authors recognized that the
security measures adopted by local authorities have been ineffective
and, therefore, this could have contributed to the peak of infections and
deaths registered in some coastal municipalities after the holiday period
analyzed. This article lays the foundation for the research developed by
Milanés et al. (2021), who proposes a set of recommendations for coastal
planning and beach management in this era of COVID-19. This analysis
was carried out for two scenarios - during and after the COVID-19
pandemic. The authors reviewed international literature on measures
implemented at beaches around the world during this pandemic. Good
and bad practices were identified in the study and a set of operational
beach management recommendations were proposed. These recom-
mendations were grouped into seven categories and include measures
that are accepted by the World Health Organization (WHO). The article
makes 27 recommendations for enabling effective coastal planning and
beach management during and after the COVID-19 pandemic. Recom-
mendations provide in this research, can be adapted according to the
economic, social, cultural, and technological contexts of coastal coun-
tries that implement it.

Alfonso et al. (2021) evaluate one of the key emerging threats to
ocean health, potentially compounded by COVID-19: plastic waste
pollution. Single-use plastic and waste mismanagement have been in the
spotlight in recent discussions about the pandemic. The authors focused
on beach regulations in Latin America and the Caribbean (LAC) to
suggest possible measures to alleviate this problem. The current leading
global LAC regulations for beaches are analyzed and conclusions drawn
about a set of governance measures to reduce this problem. These pro-
posals focus on unifying fragmented and overlapping policies for con-
trolling plastic pollution, focusing attention on plastic industry
regulations, enabling a circular economy, and improving public
awareness and risk perceptions about marine plastic pollution.

Houser and Vlodarchyk (2021) studied the incidence of drownings to
explore how COVID-19 impacts beach safety. Daily drowning data is
used to compare historical trends of drownings pre-COVID-19 relative to
the current condition. Their study quantifies the impact of COVID-19 on
drownings worldwide and can be used to inform beach safety measures
in a post-COVID era.

Ahammed and Pandey (2021) conducted a spatial socio-ecological
assessment of the effects of the cyclone Amphan on Indian coastal
communities and measures to mitigate and manage hydrometeorologi-
cal extremes during a pandemic. The areas most affected by COVID-19
were characterized by slow evacuations, delays in medical support,
and a concomitant increase in loss of life. The major challenge was to
protect vulnerable people in emergency shelters, shielding them from
Cyclone Amphan as well as COVID-19. This is a novel risk assessment
case in which the authors integrated the superimposed consequences of
both a natural phenomenon and the COVID-19 pandemic. The study
underscores the complex interconnections between coastal hazard risk,
public health, community development and social-ecological change,
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and the imperative to address these interconnections in coastal man-
agement efforts, including risk reduction and preparedness actions.

Although focused on a small-scale artisan fishery in the Bahia Blanca
Estuary (Argentina), Truchet et al. (2021) touch on a problem that has
worldwide importance and is being compounded by COVID-19 (Bennett
etal., 2020; FAO, 2020). In the specific case of Bahia Blanca, fishers and
their families are not considered essential workers and, therefore, no
specific social welfare provisions (i.e., healthcare, social and economic
measures) are available to this group. Even so, fishers continue their
livelihood activities despite the risk of infection and with reduced de-
mand for fish in markets and from cold store factories. The authors call
the attention of decision-makers to the plight of the fishers and their
communities, and the need to develop medium- to longer-term
solutions.

3. Concluding remarks

COVID-19 has abruptly changed the world and impacted all di-
mensions of society, including coastal activities and their management.
Fear of infection, and travel and meeting restrictions have dramatically
reduced the use of coastal areas (especially beaches) for tourism,
resulting in major socio-economic and livelihood impacts. This Special
Issue sheds light on some of the coastal management ramifications after
only one year of the COVID pandemic. Notwithstanding the global
vaccination campaigns already underway, the impacts and implications
of this pandemic will continue to unfold in uncertain ways for many
years to come. As Pranzini (2021) suggests, pandemics have had sig-
nificant impacts throughout human history, some of which can be dis-
cerned, for example, in the configurations of coastal geomorphology. It
remains to be seen how pandemic risk and realities will shape the future
of coastal management. Innovative coastal governance strategies are
necessary to secure beach safety and facilitate sustainable coastal live-
lihoods. The articles in this Special Issue show some of the impacts and
implications of COVID for coastal management. New technologies and
social media, like real-time video controls and the use of mobile apps,
will be at the forefront of efforts to improve beach safety and foster
sustainable coastal development.

We hope this Special Issue will contribute to better understanding of
this ‘New Normality’ and assist coastal managers and governors in
tackling the complexities and uncertainties compounded by the COVID
pandemic. Coastal managers are navigating turbulent times, when sta-
tistics (technical and methodological uncertainty), limited data and
knowledge (epistemological uncertainty) and indeterminacy (ontological
uncertainty) are pronounced. The articles in this Special Issue shed light
on ways to improve coastal management, focused on beach tourism and
safety, natural disasters, and small-scale fisheries.
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