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ÅOn Nov 2017, we proposed to characterize the distribution
pattern and variability of SaharanDust usingEarthobservations
data from satellitesand groundstations,and quantify the impact
on respiratorydiseasesin PuertoRico.

ÅThis research is co-designing a Public Health Early Warning
(Monitoring) System that integrates data from Earth observing
satellites,in situ, and modeled weather information, and public
healthdata.

ÅWorkingGroup1: Resilience,PublicHealthandWellBeing.

ÅWorkingGroup2: AtmosphericForcingandAir Quality.

ÅWorking Group 3: DecisionSupport Tool: Computationand
Visualization.

Can Saharan dust intrusion be considered a co-
factor on risk of morbidity and mortality in Puerto 
Rico

HCD Approach



Puerto Rico

PopulationLivingBelowPovertyLevel 43.5%

(US 11.4%)

Main Island(s)SurfaceArea 3,423.80 (sq. mi)

TotalPopulation 3,263,584

Main Language Spanish

UrbanPopulation 93%

RuralPopulation 7%

RaceandEthnicity 98.7% Hispanic or Latino

(US 18.5% Hispanic or Latino)



Core Team members: Epidemiology, Environmental Health, Remote 
Sensing, Chemistry, Atmospheric Science, Climatology

Ana Patricia Ortiz, MPH,PhD

Aluisio Pimenta, PhD, PE

Olga L. Mayol-Bracero, Ph.D.

Frank Muller-Karger, Ph.D

Cynthia M. Pérez-Cardona, Ph.D.

Daniel Otis, PhD

Digna Rueda-Roa, Ph.D.

PI: Pablo A. Méndez-Lázaro, Ph.D.



ÅOver 20 million tons of mineral dust from Africa are transported every year by the 
Trade Winds over the Atlantic Ocean, reaching South and North America, 
Caribbean Sea nations, and US territories between May and August every year. 

ÅIn the Caribbean islands, dust is associated with increased to excessive risk of 
emergency room visits and hospitalizations related to respiratory diseases. 

ÅOn the other hand, the coronavirus SARS-CoV-2 responsible for the present 
COVID-19 pandemic increases the risk of mortality due to severe respiratory 
illness and cardiac injury. 

ÅOur transdisciplinary team proposes to examine these interactions and help 
understand whether specific African dust transport events lead to higher or lower 
COVID-19 cases or exacerbate health effects. 

Can Saharan dust intrusion be considered a co-
factor on risk of morbidity and mortality in Puerto 
Rico



Guarnieri, M., Balmes, J.R. 2014. Outdoor air pollution and 
asthma. DOI:https://doi.org/10.1016/S0140-6736(14)60617-6. 
Lancet 2014; 383: 1581ς92 

Co-developing solutions and creating a Public Health Early Warning System for hazardous conditions to 
improve quality of life on our home planet



What is Saharan Dust and its 
seasons in the Caribbean?

ÅThe mineral dust particles that reach us in the Americas from Africa 
could contain minerals, organic matter, marine salts, viruses and 
bacteria. 

ÅDust Clouds are aerosols, small solid and liquid particles suspended in 
the atmosphere.

ÅExamples of aerosols include windblown dust, sea salts, volcanic ash, 
smoke from fires, and factory pollution.

ÅThese particles are important because they can affect the climate, 
ŜŎƻǎȅǎǘŜƳǎ ŀƴŘ ǇŜƻǇƭŜΩǎ ƘŜŀƭǘƘΦ 
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AFRICAN DUST DAYS 2015-2017

5ǳǎǘ άǎŜŀǎƻƴǎέ ƛƴ ǘƘŜ /ŀǊƛōōŜŀƴ

ІΩǎof African Dust Events75th Percentile 90thPercentile 95th Percentile 99.9th Percentile

Autumn 1 5 0 0 0

Spring 10 3 1 0 0

Summer 73 72 32 17 1

Winter 2 1 0 0 0

Dust Season in the Caribbean 
occurs between May and 
September. (Summer)

The most intense months in 
Puerto Rico are between the 
months of June to August.



Aerosol Optical Depth and PM2.5 seasonal patterns
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An optical thickness of less than 0.1 indicates a crystal clear sky with maximum visibility, while a value of 1 
indicates the presence of aerosols so dense that people would have difficulty seeing the Sun, even at noon. 
Journal of the American College of Cardiology Volume 72, Issue 17, October 2018
DOI: 10.1016/j.jacc.2018.07.099

Dust is positively associated with cardiovascular and respiratory conditions in the 
Caribbean (Lillianneet al. 2019). 

Dust outbreaks have also been associated with increased to excessive risk of emergency 
room visits and hospitalizations related to asthma in children in Trinidad & Tobago (Gyan
et al., 2005), Guadeloupe (Cadeliset al., 2015), and Grenada (Akpinar-Elciet al., 2015). 



ESO Data

Data Source/Sensor Variable
Temporal 

Resolution
Period

Visible Infrared Imaging Radiometer Suite (VIIRS)
AOD(n=1539)
SAE(n=1512)
MC(n=1368)

Daily 2012-2020

Multi-scale Ultra-high Resolution Sea Surface Temperature SST (n=1536) Daily 2012-2020

MODIS-Aqua: LandSurface Temperature
LSTd(n=921)
LSTn(n=895)

Daily 2012-2020

ERA5-HEAT (Human thErmAlcomforT)
UTCI (n=1539)
HI (n=1539)

T2M (n=1539)
Daily 2012-2020





Earth Observatory (geostationary vs non geostationary)
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GOES-16: daily datasets: Experimental NRT AOD daily composite created from ABI L2 data from 
GOES-16. Fields generated by Atlantic OceanWatchnode at NOAA/AOML



October 3rd, 2021





October 07, 2021



October 07, 2021



February 15-
16, 2022



Co-design strategies and solutions by engaging 
scientist and public health officials in all project 
phases. 

>400,000 people impacted



In the Caribbean islands, Saharan 
dust is associated with increased 
to excessive risk of emergency 
room visits and hospitalizations 
related to respiratory diseases. 

On the other hand, the 
coronavirus SARS-CoV-2 

responsible for the present 
COVID-19 pandemic increases the 

risk of mortality due to severe 
respiratory illness and cardiac 

injury. 

The goal of the proposed work is 
to expand the scope of a current 

NASA-sponsored African dust 
research (80NSSC19K0194) to 

better understand possible 
interactions between COVID-19,  
Saharan dust, and environmental 

factors (air temperature, sea 
surface temperature, and 

precipitation) in Puerto Rico. 

Study of Imminent Interactions between SARS-CoV-2 (COVID-19), Air Quality due to Saharan Dust and 
Urban Aerosols, and Social-environmental Factors in Puerto Rico in summer 2020: Proxies of Health 
Risks in Small Island States in the Caribbean Region



Study of Imminent 
Interactions between SARS-
CoV-2 (COVID-19), Air Quality 
due to Saharan Dust and 
Urban Aerosols, and Social-
environmental Factors in 
Puerto Rico in summer 2020: 
Proxies of Health Risks in 
Small Island States in the 
Caribbean Region

ÅDesigned and implemented 
(Cross sectional study) 
qualitative instruments aiming 
to capture physicians and 
patients' risks, barriers, and 
vulnerabilities. 

ÅPhysicians N=55 

ÅPatients COVID-19 
confirmed cases N=104 

ÅIRB-Protocol Number 
B1540520

ÅEmergency Room Visits and 
Hospitalizations-2020-2021

ÅCOVID-19 Weekly 2020-
2021

ÅWeekly in specific diseases 
of the respiratory system.

ÅAll Causes Excess Mortality 
Analysis Islandwide(weekly 
2015-2020) Including COVID-
19

ÅWeekly average deaths 
during 2015-2020: 
overall and by season

ÅWeekly average deaths 
during 2015-2020: 
overall by year of death 
for each season

ÅWeekly average during 
2015-2020 in specific 
diseases of the 
respiratory system.

ÅCOVID-19 Mortality 
Analysis (weekly 2020)

ÅRR adjusted by 
environmental data 
(weekly 2015-2020)



Godzilla Dust Event



Godzilla Dust Event: Summer 2020



Left: Upper picture June 
Tuesday June 23dr, 2020 
9:30am (AST)
Lower Image Saturday 
June 20th, 2020 9:30am 
(AST) 

Right: Upper Image: 
Morning Saturday June 
20th, 2020
Lower Image: Morning 
Tuesday June 22nd, 2020 



ÅFemales >55 years of age were more likely to be concern about Saharan Dust

ÅFemales were more susceptible to Saharan Dust after being diagnosed with COVID-19. 

ÅParticipants positive to COVID-19 and with at least another pre-existing health condition are more likely 
to be affected by Saharan Dust


