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Superimposed threats to population health from tropical
cyclones in the prevaccine era of COVID-19

The COVID-19 pandemic has produced a public health
emergency of international concern throughout 2020,
surpassing 30 million cases and 1 million deaths world-
wide during September. As we progress through the peak
of the 2020 cyclone seasons, the COVID-19 threat will
intersect with the growing risk from extreme storms,
spurred by global environmental climate change.*

Evidence continues to mount that climate change is
making tropical systems stronger (rapid intensification,
higher peak wind speeds, and more category 4 and
5 storms), wetter (towering storm surge, elevated
precipitation rates and rainfall totals, and coastal and
inland flooding risks), and slower forward moving when
they come onshore.”* As a corollary, as climate change
modifies the behaviour of tropical cyclones, human
health is imperiled for storm-impacted communities,
as these populations are exposed to more injurious and
traumatising storm hazards, coupled with incapacitating
damage to infrastructure, crippling resource losses,
enduring life changes, and disproportionate effects on
the most vulnerable.**

Worldwide, proven approaches for population protec-
tion from tropical cyclones include storm detection,
tracking, and warning systems coupled with evacuation
and sheltering. These strategies move and gather people
together into safer, durable structures. In contrast,
strategies that aim to curb COVID-19 transmission
rely on physical distancing, lockdowns, and restricting
mass gatherings, approaches that separate and keep
people apart. This fundamental incompatibility makes
it impossible to eliminate both risks concurrently when
a tropical cyclone threatens a population in which
COVID-19 is actively circulating.®”

The incompatibility creates two offsetting concerns.
First, a primary preoccupation of emergency managers
is that people will fail to heed evacuation orders owing
to fear of COVID-19, leading to preventable injury and
death. Second, the reciprocal issue is that evacuation
and sheltering procedures might lead to a spike in
COVID-19 cases. This likelihood is underscored by
evidence indicating that COVID-19 spreads readily via
asymptomatic® and airborne transmission® and super-
spreader events.” Recent tropical cyclones that have
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made landfall on island-based populations and coastal
populations illustrate the dangers inherent in these
intersecting challenges.

Prepandemic, category 5 hurricane Dorian decimated
the Abaco Islands, The Bahamas, in September, 2019,
bearing the stronger-wetter-slower-moving signature of
a climate-driven storm.* Most residents had to abandon
their destroyed homes and relocate off island. Then
came COVID-19. The Bahamas imposed strict travel bans
and border lockdowns, successfully minimising cases
through to late July 2020, but severely stalling the Dorian
recovery efforts. In the late summer, when The Bahamas
eased restrictions, COVID-19 immediately proliferated,
with cases reaching the Abaco Islands.

In April 2020, tropical cyclone Harold strengthened
to category 5 intensity over warm South Pacific waters,
sequentially interacting with the Solomon Islands,
Vanuaty, Fiji, and Tonga. Stalling over Vanuatu, Harold
destroyed 80% of homes on the islands of Espiritu
Santo and Pentecost, displacing 80000 residents and
devastating crops and livestock. Tight border controls,
travel restrictions, and port closures enacted before
Harold limited COVID-19 transmission to 32 cases in Fiji,
even through to September, and no cases in the other
three island nations. Conversely, these measures greatly
diminished the timeliness, extent, and effectiveness
of relief efforts. Humanitarian aid workers were forced
to leave just weeks before the storm and are required
to quarantine before re-entry. The economic effects of
the global COVID-19 crisis decreased donations to fund
relief efforts.

Moving northward over anomalously warm waters
of the Bay of Bengal separating east India from
Bangladesh, super-cyclone Amphan rapidly intensified
from category 1 to category 5 in less than 24 h. Despite
enforced COVID-19 lockdowns in both nations, the over-
riding imperative was to implement mass evacuation.
Bangladesh moved 2-2 million citizens, and India
evacuated 4-3 million into thousands of shelters before
Amphan'’s devastating impact on the Sunderbans and
Kolkata on May 21, 2020. Amphan was the costliest
storm ever in the north Indian Ocean (US$13-6 billion),
but mortality was held to 118 deaths even as the relief
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efforts are likely to have spurred COVID-19 spread.
Although reports of spikes in COVID-19 cases related
to Amphan evacuation were difficult to confirm and
quantify, there was no doubt that relief workers had to
contend with the double danger of conducting rescue
operations in areas with high prevalence of contagion.
The overarching focus on pandemic control has diluted
and prolonged the recovery process.

In just over 2 months, Hanna, Laura, Marco, Sally,
Beta, and Delta all moved over warm Gulf of Mexico
waters before impacts in Texas, Louisiana, Mississippi,
Alabama, and Florida at the time when the hurricane
coast states were enduring a dramatic summer surge
of COVID-19 cases.” Many of the actions taken were
experimental tests of pandemic safety protocols that
were devised and modified depending on the nature of
the storm.

Hanna was strengthening as it made landfall close to
Corpus Christi, Texas and then veered southwestward
over the Rio Grande Valley; locales that had the highest
prevalence of COVID-19 hospitalisations in the nation as
Hanna was striking. Sheltering was modified to attempt
to increase personal space and separate those with
known COVID-19 infection.

Laura was the Atlantic basin’s first major hurricane,
rapidly intensifying to just below category 5 wind
speeds as it came ashore near Lake Charles, Louisiana,
retaining hurricane strength as it moved northward
through the state, almost to the Arkansas border. At
that moment, Louisiana had the highest per capita
prevalence of COVID-19 of any US state. More than
1.5 million people were notified to evacuate as Laura
approached. The National Hurricane Center warned of
an “unsurvivable storm surge with large and destructive
waves”. Various shelter arrangements were improvised
including single-occupancy hotel rooms and restricting
spaces in some shelters to groups of less than 50 people.
The situation post-storm was grave owing to extensive
structural damage, widespread power outages, shortage
of water, closed COVID-19 testing sites along the coast,
and population displacement.

Hurricane Sally hovered for days offshore from the
northern Gulf coast, undergoing multiple cycles of
re-intensification, and pummelling Alabama and the
Florida panhandle with flooding rains and coastal wave
action. Rainfall totals exceeded 30 inches (75 cm) and
500000 lost power. Just days later, Beta likewise stalled,

producing flooding conditions for days in Houston and
its vicinity. Delta was the second, rapidly-intensifying,
major hurricane to impact the Gulf, coming ashore
just 12 miles away from where Laura made landfall,
re-impacting areas that had previously sustained severe
damage, and bringing deluging rains through the
southeastern states.

In the northwestern Pacific, super typhoon Haishen
increased to category 4 strength over the Sea of Japan,
clipping Japan before moving through the South
China Sea and making landfall in South Korea as a
category 2 storm. Haishen was the third typhoon to
affect South Korea in a period of 2 weeks, preceded by
typhoons Bavi and Maysak. Both Japan and South Korea
have had some degree of COVID-19 resurgence during
the summer months but both nations appear able
to contain the spread through standard public health
measures.

A remarkably active season is underway as cyclonic
storms continue to develop worldwide. Case examples
through mid-October illustrate the complex challenges
for mitigating superimposed cyclone and COVID-19
risks. Most storms formed over unseasonably warm
waters, many intensified rapidly, and several stalled
over land, factors that are likely to be linked to climate
change. Populations in the path modified and con-
trived evacuation and sheltering protocols to minimise
COVID-19 spread, tailored to the specific hazards
encountered. Communities grappled with finding
safer accommodations for storm-displaced survivors
despite the unrelenting COVID-19 transmission risks.
While these dilemmas are particularly acute during
the pre-vaccine era for COVID-19 in 2020, they serve
as a portent for future compound-threat scenarios as
climate change exacerbates harm from natural disasters
and, concurrently, pandemic diseases emerge with
increasing frequency.
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