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ABSTRACT

Objective: We address the hypothesis that the extraordinary sandstorm occurred on 22-24 February 2020
might have arole in the different cumulated incidence of COVID-19 cases between the islands of Tenerife
and Gran Canaria, since it obliged to reduce significantly air traffic and forced to suspend all major carnival
street events in all most locations.
Method: We performed a retrospective analysis of COVID-19 cases as to 1 April 2020 according to
symptoms onset, weather-related data and Carnival events in Tenerife and Gran Canaria.
Results: The sandstorm occurred on February 22-24, 2020, forced air traffic to close, reducing the influx
of tourists to the Canary Islands and suspending carnival events in most places, except in Santa Cruz de
Tenerife. Cumulated incidence as to 1 April was 132.81/100,000 in Tenerife, and 56.04/100,000 in Gran
Canaria.
Conclusions: The suspension of Carnival events due to the sandstorm in the Canary Islands contributed
to reduce differently the SARS-CoV-2 spread in Tenerife and Gran Canaria.

© 2020 SESPAS. Published by Elsevier Espaiia, S.L.U. This is an open access article under the CC

BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Impacto de una tormenta de arenay de los carnavales en la diseminaciéon
del SARS-CoV-2 en Tenerife y Gran Canaria (Islas Canarias, Espaiia)

RESUMEN

Objetivo: Investigar la hipétesis de que la extraordinaria tormenta de arena ocurrida el 22-24 de febrero
de 2020 pudo tener un papel en la diferente incidencia acumulada de casos de COVID-19 entre las islas de
Tenerife y Gran Canaria, en cuanto conllevé una reduccion significativa del trafico aéreo y la cancelaciéon
de las mayores celebraciones del carnaval en muchas poblaciones.
Meétodo: Se realiza un analisis retrospectivo de los casos de COVID-19 hasta el 1 abril de 2020 segtn fecha
de inicio de los sintomas, de los datos climaticos y de las celebraciones de carnaval en Tenerife y Gran
Canaria.
Resultados: La tormenta de arena ocurrida el 22-24 de febrero de 2020 obligé a cerrar el trafico aéreo,
reduciendo la llegada de turistas a Canarias, y a suspender las celebraciones de los carnavales en muchas
poblaciones, excepto en Santa Cruz de Tenerife. El 1 abril de 2020, la incidencia acumulada de casos era
de 132,81/100.000 en Tenerife y de 56,04/100.000 en Gran Canaria.
Conclusiones: La cancelacion de las celebraciones de carnaval debido a la tempestad de arena en las Islas
Canarias parece que contribuy6 de manera diferente a la reduccién de la incidencia del SARS-CoV-2 en
Tenerife y Gran Canaria.

© 2020 SESPAS. Publicado por Elsevier Espafia, S.L.U. Este es un articulo Open Access bajo la licencia

CC BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

SARS-CoV-2 spread rapidly from Wuhan, Hubei province, China,
affecting nearly every country of the world. As of 1 April, 823,626
cases of COVID-19 were registered globally, with 72,736 deaths

0213-9111/© 2020 SESPAS. Published by Elsevier Espafia, S.L.U. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-
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worldwide.! According to the World Health Organization (WHO)
estimates as to 1 April, in Europe Italy presented the highest num-
ber of cases (105,792), followed by Spain (94,417).!

Canary Islands are a Spanish archipelago located in the Atlantic
Ocean in front of Morocco. They are the southernmost autonomous
community of Spain and include eight islands: Tenerife, Gran
Canaria, Lanzarote, Fuerteventura, La Palma, La Gomera, El Hierro,
and La Graciosa. The population of the Canary Islands is 2,153,389
inhabitants (2019 figures), mostly concentrated in the two capital
islands: around 43% in Tenerife (917,841) and 40% in Gran Canaria
(851,231).2

Canary Islands’ epidemic situation could have reached worrying
levels as, while the pandemic was raging in Europe, the archipelago
celebrated the carnival, attracting thousands of visitors. Moreover,
anoteworthy sandstorm obliged to close Tenerife and Gran Canaria
airports and forced the inhabitants to a lock-down of at least two
days (22-24 February). Locally known as calima, it is arelatively fre-
quent meteorological phenomenon in the Canary Islands, although
in the last 40 years there has not been such an intense one as that
of February 22-24, 2020. A warm or hot east-wind from the Sahara
Desert, Africa, lifts up and transports to the archipelago clouds of
sand and dust, with increasing warm and humid air. Often associ-
ated with fog and patchy drizzle, calima is also a contributing source
of particulate matter (PM).?

According to the Spanish Health Ministry estimates, as to 1 April,
the cumulative incidence of COVID-19 was higher in Tenerife than
in Gran Canaria.” In this paper we address the hypothesis that the
extraordinary sandstorm occurred on 22-24 February 2020 might
have a role in the different cumulated incidence of COVID-19 cases
between the two islands, since it obliged to reduce significantly air
traffic and forced to suspend all major carnival street events in most
locations, but not so in Santa Cruz de Tenerife where, despite the
calima, important carnival events took place. With this retrospec-
tive analysis, we aim to investigate the impact of environmental
and weather characteristics of the Canary Islands, in addition to
other confounding factors, on the COVID-19 epidemic.

Method

In this retrospective observational study, meteorological and
weather-related data were obtained from the Canary Government
website (Red de Controly Vigilancia de la Calidad del Aire de Canarias).
A retrospective analysis of the cases who presented symptoms
related to COVID-19 and tested positive to SARS-CoV-2 by poly-
merase chain reaction in Tenerife and Gran Canaria islands, as to
1 April 2020, was carried out. Data were collected and registered
in ReVECa (Red de Vigilancia Epidemiolégica de Canarias), a detailed
database constantly updated. Moreover, aggregated epidemiolog-
ical data are published daily by the Canary authorities detailing
the situation of each island. Due to the anonymization process
performed prior to data extraction from ReVECa database, no eth-
ical issue is concurring in the present study. Independent samples
z-test was performed. The two sample z-test approach is based on
comparing the incidence rates on the natural log scale. Statistical
analysis was performed with SPSS 23.0 software (IBM).

Results
Weather conditions and attendance to carnival events

According to the Spanish national weather service, winds of up
to 120 km/h blown over the Canary Islands from Saturday 22 night
until Monday 24 February. As shown in Figure I in online Appendix,
a noteworthy sandstorm was photographed by NASA’s Terra
and Aqua satellites on February 22 and 23, 2020. Gran Canaria,

Fuerteventura, and Lanzarote islands appeared to be hardest hit
by the storm, which started abruptly on February 22 and contin-
ued until the 26™.> Nevertheless, the state of alert was declared by
the authorities from February 22 to 24.

Table 1 shows weather data related Santa Cruz de Tenerife and
Las Palmas de Gran Canaria over the period 20-29 February 2020.
The cabins are located in the centre of the cities, in Santa Cruz
(Tome Cano) and in Las Palmas (central market), respectively.® On
22 February, PMyg (<10 wm diameter) reached concentrations of
319 pg/m3 in Santa Cruz and 416 pg/m3 in Las Palmas, while the
following day of 1238 ug/m3 and 1283 g/m3, respectively.

From 22 to 24 February the adverse weather conditions (low
visibility and strong winds that accompanied the intense calima),
forced the Spanish national air authority to close the airspace on
the Canary Islands. On 22 February, at 4:52 p.m., Gran Canaria
airport was the first one to refuse incoming and outcoming air oper-
ations, diverting scheduled flights to other islands. At 7:07 p.m.,
Tenerife Norte and Tenerife Sur airports suspended arrival opera-
tions, resuming some operations at 10:14 p.m. On Sunday 23 the
airports tried to restore normal traffic. However, since the weather
conditions did not totally improve, the airports operated inter-
mittently. Tenerife (North and South) and Gran Canaria airports
cancelled a total of 354 flights, presenting Gran Canaria airport the
highest number of cancellations (58.5% of the total).”8

On Sunday 23, following the advice of the Canarian Government
due to the weather conditions, all celebrations were cancelled in
Gran Canaria and some municipalities of Tenerife. However, the
events in Santa Cruz de Tenerife took place as planned. Family day
carnival (Carnaval de dia), one of the most multitude-concentrating
celebrations of Tenerife carnival, was held with thousands of peo-
ple joining the events. According to the authorities, during these
celebrations, around 55,800 vehicles entered the city of Santa Cruz.
Also, the Tenerife tram, one of the most important public transport
to access the city of Santa Cruz, registered a total of 32,614 passen-
gers (being the average number of passengers on any other Sunday
in February was around 19,000).

Gran Canaria and Tenerife data on confirmed COVID-19 cases

In Canary Islands, a total 1,515 confirmed cases of SARS-CoV-2
infection were detected as of 1 April 2020, corresponding to the
0.07% of the resident population (2,153,389; 2019 figures). Cumu-
lated incidence of SARS-CoV-2 in Tenerife and Gran Canaria as of
1 April was 132.81/100,000 and 56.04/100,000 inhabitants respec-
tively, as shown in Figure 1. These differences were statistically
significant (z=-5.4168; p <0.001).

Discussion

Canary Islands, located 96.6 km off the coast of Morocco in
Northwestern Africa, are one of the most popular tourist destina-
tions in Europe during winter due to warm temperatures compared
to the continent. Nevertheless, on 22-23 February 2020 temper-
ature raised to 33°C, tourists and residents were forced indoors
due to an intensive sand and dust storm blowing in from the
Sahara Desert, leading to all ports and airports closure. PM reached
extraordinarily high peaks worsening the risk of respiratory and
cardiovascular symptoms.*

Due to this extraordinary incidence, the state of alert was
declared since 22 February at 4:00 p.m.,? and all the eight airports of
the archipelago were closed by the Spanish authority for the air traf-
fic management being over 800 flights affected, especially in Gran
Canaria, as visibility was reduced to less than 400 meters. Air traffic
resumed on the morning of February 24, 2020. Also, the authorities
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Table 1

PM; 5 and PM;o concentrations in the cities of Santa Cruz de Tenerife and Las Palmas de Gran Canaria between February 20 and 29, 2020.

Las Palmas de Gran Canaria

Santa Cruz de Tenerife

Date PMi (pg/m?) PMy5 (pg/m?*) PMj (pg/m?) PMy5 (pg/m?)
2020-02-20 30 11 24 7
2020-02-21 19 7 15 6
2020-02-22 416 93 319 70
2020-02-23 1283 390 1238 363
2020-02-24 397 121 720 188
2020-02-25 109 35 143 49
2020-02-26 39 9 31 18
2020-02-27 23 7 19 7
2020-02-28 36 10 30 11
2020-02-29 23 6 21 8

PMj: particulate matter <10 wm; PM,5: particulate matter <2.5 pm.

140
130
120
110
100
90
80
70
60

—|sla de Gran Canaria

Isla de Tenerife

Cumulated Incidence for 100.000 inhabitants

Figure 1. COVID-19 in Tenerife and Gran Canaria: cumulated incidence according to symptoms onset and island of declaration.

closed primary schools on Monday 24" and advised residents to
stay indoors, particularly those with respiratory problems.

The carnival of Gran Canaria and Tenerife usually takes place
each year between February and March. It usually lasts many weeks
and various festivities and activities take place during the day
and the night'%!! (Table I in online Appendix shows the program
of the celebrations). Tenerife’s carnival started earlier than Gran
Canaria’s, being the most important celebrations held on 21-24
February 2020, while the great carnival event in Las Palmas (the
Cabalgata), was held on Saturday the 29", Since the pandemic was
still not perceived as a major problem in the archipelago nor in
Spain, the decision whether suspending the celebrations were only
made based on of the weather conditions of those days and the
importance of the carnival event.

According to the WHO,'2 the incubation period for SARS-CoV-
2 (time from exposure to symptom onset), lasts around 5-6 days,
to a maximum of 14 days. So, the cancellation of important func-
tions in Gran Canaria may be the explanation for the SARS-CoV-2
incidence delay between Gran Canaria and Tenerife. Indeed, these
celebrations represented a way for COVID-19 spread, especially
among young individuals who are more likely to be asymptomatic
or present mild symptoms.

Among the variables that may have played arole in the incidence
differences between the two islands, the number of tourists and
their nationality needs to be taken into account. In fact, according
to the Canary Institute of Statistics, during the month of Febru-
ary 2020, a total of 387,431 tourists entered in Gran Canaria by
airway. Of these, 33% (128,276) came from Nordic Countries, 21%
(81,126) form Germany, 15% (56,873) from United Kingdom, 2%
(7,104) from Italy and 1,5% (5,883) from Belgium. Spanish resi-
dents who entered in Gran Canaria in February 2020 were 10%

(37,738). During the same month, a number of 528,872 airway pas-
sengers entered in Tenerife. Of these 35% (184,208) from United
Kingdom, 16% (84,332) form Germany, 12% (63,872) came from
Northern Countries, 3% (17,297) from Italy and 3% (17,979) from
Belgium, while Spanish residents who entered in Tenerife were
9% (49,853).!% Considering absolute numbers, these figures show
that Tenerife received higher rates of tourists coming from Belgium,
Italy and the United Kingdom (by then already presenting high rates
of COVID-19) if compared to Gran Canaria.

On 14 March, a lockdown was compulsory in the whole coun-
try. It has been one of the hardest interventions to control
the epidemic'? and included a strict limitation to travel among
provinces. These measures played a critical role in the contention
of COVID-19 spread, as proven by literature.'# In fact, in Spain,
the estimated number of cases sharply increased until the lock-
down, then it showed a slow down followed by a decrease after the
full quarantine was implemented.'>'6 Since 19 March 2020 Canary
airports start operating at minimum levels.

Conclusions

In conclusion, the cancellation of carnival celebrations due to
the sandstorm occurred 22-24 February 2020 in the Canary Islands,
together with the different flow and origin of tourists visiting
Tenerife and Gran Canaria, contributed to the differences of SARS-
CoV-2 cumulated incidence between the two islands. Thus, it is
likely that the “worst calima in the last 40 years” differentially
affected COVID-19 spread through the Canary Islands, in particular
during carnival celebrations involving multitudes of people.
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What is known about the topic?

While the origin of tourists and participants to carnival cel-
ebrations that took place in Tenerife and Gran Canaria can be
easily related to SARS-CoV-2 spread, little is known about the
impact of the sandstorm that affected the archipelago on 22-24
February 2020 and its direct and indirect consequences on the
pandemic evolution in the Canary Islands.

What does this study add to the literature?

This study furthers knowledge in the areas of public health
related to COVID-19. It helps to deepen the knowledge about
the virus spread and, in the light of different touristic flow
between the islands of Tenerife and Gran Canaria, to under-
stand the reason why the islands presented differences in
terms of cumulated incidence of COVID-19. It shows that the
decision of suspending carnival events had positive conse-
quences on the virus spread.
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