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* Nov 2017, we proposed to characterize
the distribution pattern and variability
of Saharan Dust using Earth
observations data from satellites and
ground stations, and quantify the
impact on respiratory diseases in
Puerto Rico.

This 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 health data.
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Being in the Greater Caribbean
Region
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What is Saharan Dust

and its seasons in the
Caribbean?

* The mineral dust particles that reach us in the
Americas from Africa could contain minerals, organic .
matter, marine salts, viruses and bacteria. 7 | SRR & Nevis gyl g

VARIABLE: AEROSOL OPTICAL DEPTH AOD (GOES) 4-HR ~

17.5702 -59.0617

Puerto Rico

* Quartz and phyllosilicates are omnipresent ; CREE Ko k> BRSO o
b Calcite -. ST e T | K Keyboard shortcuts | Map data ©2021 Google | Terms

* Hematite

e Sulfates
e Others

* Dust Clouds are aerosols, small solid and liquid .
particles suspended in the atmosphere. X

Y, , 4
* Examples of aerosols include windblown dust, %\
sea salts, volcanic ash, smoke from fires, and '
factory pollution.

* These particles are important because they can
affect the climate, ecosystems and people’s health.



Aerosol Optical Depth and PM2.5 seasonal patterns
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Dust is positively associated with cardiovascular and respiratory conditions in the
Caribbean (Lillianne et 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 (Cadelis et al., 2015), and Grenada (Akpinar-Elci et al., 2015).

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

® ultra-fine particulates

. Alveolar dust PM 2.5

c Inhalable dust
5| /. PM10
€PM25
Combustion particles, organic
HUMAN HAIR compounds, metals, etc.
/50-70um <2.5um (microns)in diameter
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Dust, pollen, mold, etc.
10 um (microns) in diameter

90 um (microns) in diameter
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ESO Data

Data Source/Sensor Variable Temporal Period
Resolution
AOD (n=1539)
Visible Infrared Imaging Radiometer Suite (VIIRS) SAE (n=1512) Daily 2012-2020
MC (n=1368)
Multi-scale Ultra-high Resolution Sea Surface Temperature SST (n=1536) Daily 2012-2020
. LSTd (n=921) :
MODIS-Aqua: Land Surface Temperature LSTh (n=895) Daily 2012-2020
UTCI (n=1539)
ERA5-HEAT (Human thErmAIl comforT) HI (n=1539) Daily 2012-2020
T2M (n=1539)
S
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Godzilla Dust Event: Summer 2020

VIIRS Dark Target 8 Years (85W-50W; ON-30N)
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SALUD PUBLICA Y

POLVO DEL SAHARA

¢0ué es el "Polvo del Sahara™?

Particulas de polvo mineral provenientes del desierto del Sahara y del

desierto del Sahel, al norte del continente africano.

WEBINARS SR -
vy Salud Publica Moderators: Register:
13 al 17 de julio de 2020 o~ - - ) e
lan Colén-Pagan (left)
00 p.m. a 4:00 p.m. “sCienciaVirtual Eernanda barss (1gh
Si de alertas tempi de polvo del ""‘f;"” -
Sahara para proteger la salud pablica E3E

Or. Pablo Méndez Lézaro, Catedrético Asociado,
UPR- RCM, Investigador Principal: NASA CALIMA-PH

¢Qué puede contener el "Polvo del Sahara™?

+ Las nubes de polvo se miden como aerosoles en la atmésfera y podrian contener, pero no se limitan a:

minerales, materia organica, sales marinas, virus y bacterias.
* El"Polvo del Sahara” es un fertilizante natural y provee beneficios a ecosistemas marinos y terrestres. De 13

igual manera podria ser perjudicial para la salud pblica.

« Es transportado por los vientos Alisios sobre el Océano Atlintico y recorre sobre 5,008 km para alcanzar las

costas de Puerto Rico y el Caribe.

Impactos del "Polvo del Sahara” a la Salud Piblica

bl bl

El polvo del Sahara visto desde

el espacio
Dra. Digna Rueda-Roa, Bidlogo Marino

USF College of Marine Science, NASA CALIMA-PH

Taller:
Cocinando en el
EcoExploratorio

Ot Cute,
Chet de Mathomire 2] amaseces, Chet
o Actisdazes d 13 UAGH

* Puede exacerbar las cond desaludeny i in tidas, vuls
sensitivas.
« Los médicos y cientificos han observado un aumento en el nUmero de exacerbaciones de las

condiciones respiratorias entre sus pacientes durante los eventos de “Polvo del Sahara’”

Sintomas asociados a la presencia del "Polvo del Sahara”

« Irritacion de la nariz + Irritacion de la garganta

« Sinusitis o Irritacion de los ojos e irritacion de la piel

o Alergias + Bronquitis aguda

* Exacerbacion del asma * Riesgo de infecciones respiratorias

« Tener disponible sus medicinas )
. + Evitar actividades al aire libre
¢ Mantenerse hidratado

N o Usar mascarillay gafas
* Usar ropa ligera

< O s>

PRCLIMAH 67 mmmmrome

www.proyectoasmapr.com programa.asma@salud.pr.gov

Reglstro: Registro:

éstico del Tiempo: A lesy OF (0] BEE
Polvo del Sahara en Puerto Rico b3 A
Ernesto Rodriguez MS y Ernesto Morales MS F00RED 1 [Oker 2

dol Servicio Naclonal de Meteorologia de San Juan, NOAA E -\'ﬁ 3:00 p.m.

Impacto del Polvo del Sahara en la salud: Restire: f Polvo del Sahara
Jaeves dei igacién en Puerto Rico [MI¥E[E] Il en Puerto Rico:
1 6 Dra. Ana P, Ortiz, PhD, MPH, Profesora UPR- RCM, E éQué esy cémo

Cantro Compransivo de Cancer, NASA CALIMA-PH

Reglistro:

viernes NASA GEOS A 1 f i and @a0m
17 Its application to dust tr: =
Dr. Peter Colarco, Profesor, =]

University of Miami

ZOOM 500

Un certificado de participacion serd otorgado a toda persona que complete o webinar a través de la platatorma de ZOOM,
Clertas restricciones aplican. Para mds tavor de escribir a

AvceN [ |MIT @ 5 & © wopaz gmee oruen sommmoz 7D Bs ves

WEBINAR: Saharan Dust & Air Quality
Thursdeay. May 6th. 2021 | 11:00 AM - 12:00 PM AST

&
“* Ernesto Morales: What is the NWS WFO San Juan?

" Ernesto Rodriguez: WFO San Juan & Air Quality Events

Dra. Olga L. Mayol-Bracero: African Dust Measurements
in the Caribbean
"% Dra Odalys Martinez: African Dust in PR & USVI

NN

Dr. Pablo Méndez-Lazaro:Aeroscl Monitoring Support Tool

‘v: 3 S

3

Co-design strategies and solutions by engaging scientist and public health officials in all project phases. >400,000 people

impacted
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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 OceanWatch node at NOAA/AOML

July 07, 2021
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ABI L2+ Aerosol Oxli(al Depth at 550 nm (1
Experimental NRT A0D daily composite created from ABI L2

data from GOES-16. Fields generated by Atlantic OceanWatch
node at NOAAJAOML

(2021-07-07T00:00:002)
Data courtesy of USDOC/NOAA/OAR/AOMUPHOD

0 01 02 03 04 05 U..S 07 08 03 L

ABI L2+ Aerosol Oxtical Depth at 550 nm (1)

Experimental NRT A0D daily composite created from ABI L2
data from GOES-16. Fields generated by Atlantic OceanWatch
node at NOAA/AOML

(2021-06-29T00:00:002)

Data courtesy of USDOC/NOAS/OAR/AOMU/PHOD
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Current Air Quality 6 AM AST Oct 9

163 NowCast AQI | PM2.5

Forecast Today Tomorrow @ More

10| ®

Not
Available

San Juan, PR
Catano Reporting Area

Available

Monitors Near Me Recent Trends

and PARTNERS

October 3rd, 2021
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What is Saharan Dust? 5m+ Q

¢Qué es polvo del Sahara?

ja a Aerosoles de C/ que aunque no disting
ticulas, si establece su concentracion general. Vea com

1D PUBLICA Y BLIC HEALTH AND

SAHARA DUST

2 About this

FAJARD

£0ué puede contener el “Polvo del Sahara™ What could contain the Saharan Dust?

AN JUAN, PR PONCE,PR  MAYAGUEZ, PR

t0s del “Polvo del Sahara” a la Salud Piblica pacts of Saharan Dust to Public Health:

ches Can exaceriate health conditions in immunacompromised wuinerable and senstnre

VERY HIGH

GOOD (0-0.23) @ MODERATE (0.23-0.33) @ HIGH (0.33-0.64) () VERY HIGH (>6.

ROSOLES.CARICO0S.ORG
RICOOS Latest Conditions and Forecast
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POLVO DEL SAHARA'Y ASMA

El Polvo del Sahara es uno de los factores ambientales asociado a
complicaciones respiratorias. Estas nubes pueden contener viruses,
bacterias, materia organica, esporas de hongos, entre otros, que a su vez,
se consideran provocadores del asma.

106 &

El asma es una enfermedad crénica que se
caracteriza por la inflamacion y estrechamiento de
las vias respiratorias,produciendo un exceso de
mucosidad que dificulta el paso del aire.

En Puerto Rico, aproximadamente:

'R'Rﬂ\ﬂ'ﬁ“ﬁ\ 1 de cada 6 nifios tiene asma actual
ARRRRAAARA snszes e

Ante eventos asociados al polvo del Sahara, es importante g
personas tomen precauciones, especialmente aquellas
enfermdades respiratorias.
« Use sus medicamentos de mantenimiento, y tenga
medicamentos de rescate. ]
« Limite sus actividades al aire libre. Si necesita:

mascarillay gafas.
* Manténgase hidratado.

Area Forecast Discussion
Issued by NWS San Juan, PR

Current Version | Previous Version | Text Only | Print | Product
List | Glossary Off
Versions: 1234567891011 1213 14 1516 17 18 19 20 21 22 23 24 25

000
FXCA62 TJSJ 072012
AFDSJU

National Weather Service San Juan PR
412 PM AST Thu Oct 7 2021

.SYNOPSIS...

Saharan dust will result in hazy skies through at least e
the weekend. However, afternoon activity may still develo
the northwestern quadrant of Puerto Rico. Unsettled weath
conditions are expected for the first half of the next wo:
Seas are gradually improving, but still remaining a littl

&&

.SHORT TERM...Tonight through Saturday...

A surface high pressure over the central Atlantic will ma
moderate east-southeast wind flow through the next severa
At the mid-levels, a ridge holds just west of Puerto Rico
at the upper levels, a trough lingers north of the island
infrared satellite imagery shows small areas of clouds ad
toward the region. The high resolution models have some o
areas reaching portions of the U.S. Virgin Islands and ea
southeast Puerto Rico, but with rainfall accumulation mai
one inch.

On Friday, a drier air mass east of the Leeward Islands a
evident in Total Precipitable Water from GOES-16 will rea
local islands, with values falling to 1.3 to 1.5 inches.

mass also contain Saharan dust, that will linger at least
early in the weekend, hence hazy skies are expected. Each
Friday and Saturday, passing showers may move over portio
eastern Puerto Rico and the U.S. Virgin Islands through t
then in the afternoon showers with isolated thunderstorms
develop over the interior and northwes erto Rico.
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https://www.primerahora.com/noticias/puerto-rico/notas/insalubre-la-calidad-del-aire-ante-presencia-de-polvo-del-sahara/
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.noticel.com%2Fel-tiempo%2F20211009%2Fcontinua-insalubre-el-indice-de-calidad-del-aire%2F&data=04%7C01%7Cpablo.mendez1%40upr.edu%7Cd4dcd5bfe1504268521c08d993035d9b%7C0dfa5dc0036f461599e494af822f2b84%7C0%7C0%7C637702464919229281%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=FXRnOo5YP6q0Q46%2F4ip3oMtQOIWPa0ITOvmB7AoGqBU%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.elnuevodia.com%2Fnoticias%2Fel-tiempo%2Fnotas%2Fla-calidad-de-aire-amanece-insalubre-en-varias-partes-de-puerto-rico%2F&data=04%7C01%7Cpablo.mendez1%40upr.edu%7Cd4dcd5bfe1504268521c08d993035d9b%7C0dfa5dc0036f461599e494af822f2b84%7C0%7C0%7C637702464919239244%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=krzbJANZRsP295U%2FvOSAX%2F15tjXfSJaeWDDZ0JbXF%2BQ%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.elnuevodia.com%2Fnoticias%2Flocales%2Fnotas%2Fdensa-bruma-que-afecta-a-puerto-rico-desde-hace-una-semana-deteriora-la-calidad-del-aire%2F&data=04%7C01%7Cpablo.mendez1%40upr.edu%7Cd4dcd5bfe1504268521c08d993035d9b%7C0dfa5dc0036f461599e494af822f2b84%7C0%7C0%7C637702464919239244%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=vQ0xur3nvR8ON57EpUOCNc4bPtMR5FIkTvl0WFe2S%2BY%3D&reserved=0
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Next Steps

AOD forecast from GEFS-Aerosols

Experimental NRT AOD 4 hour composite
created from ABI L2 data from GOES-16.

Atlantic OceanWatch node at NOAA/AOML.

Tks. Dr. Joaquin Trifanes
Data Centralization
Social Media Campaign

Design posts that can be used in various
Social Media sites to promote the
application.

The same ﬁosts will be created in Spanish
and Englis

Video showing how to use the application
Educational video

250° 260° 270" 280° 290° 3200° 310° 320° 330°

0 01 02 03 04 05 06 07 03 09

Aerosol OBtlcal Thuckness (Numeric)
hour A0D forecast from GEFS-Aerosols
(2021 07-12T15:00:002)
Data courtesy of NOAAJAOMUPHOD/Atlantic OceanWatch
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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

* The goal of the proposed work is to expand
the scope of current NASA-sponsored
Saharan 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. Results may help develop a
proxy for the Caribbean Region using state of
the art Earth Observation Data and public
health records.



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

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

* Physicians N=55

e Patients COVID-19 confirmed
cases N=104

* |RB-Protocol Number
B1540520

* Emergency Room Visits and
Hospitalizations-2020-2021

* COVID-19 Weekly 2020-2021

* Weekly in specific diseases of
the respiratory system.

* RR adjusted by environmental
data (weekly 2015-2020)

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

* Weekly average deaths
during 2015-2020: overall
and by season

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

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

e COVID-19 Mortality Analysis
(weekly 2020)

* RR adjusted by
environmental data (weekly
2015-2020)

* Medical Record Analysis
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Pablo A. Mendez-Lazaro, PhD
Principal Investigator

Dear doctor Mendez-Lazaro:

* Reached out to several clinical sites in the Rio
P e d ras M e d ICa | Ce nte rl t h € main su p ra -te rt Ia ry This 1s to inform you that your protocol, “Study of Imminent Interactions between SARS-CoV-2
m e d i C a | h u b i n P u e rto R i CO . (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

Approval Notification

Caribbean Region”(Short title: SIIF) was approved to receive services and resources from the
Biostatistics, Epidemiology, and Research Design Core (BERD) and from the Biomedical
Informatics, Bioinformatics, and Cyberinfrastructure Enhancement Core (BiBEC) at the Hispanic
Alliance for Clinical and Translational Research (Alliance).

e Clinical sites were selected based on their focus
working with COVID-19 patients and main sites
were identified.

Organization Type Sector

Medical Services Public
Administration (ASEM)

* The Alliance is a National Institutes of Health niversity District Hospital Publi
(NIH) sponsored clinical and translational External Clinics (affiliated b
research facility where service priorities are with the University of Puerto
established in accordance to the National Rico)

Institute of General Medicine (NIGMS) San Juan City Hospital public
guidelines.
Concilio de Loiza Private

Centro NeoMed Private




1st COVID-19
Confirmed Case
In Puerto Rico

Godzilla Dust Event

# CASES

Locko{own

Y -
l

S o o o o ) ) o o o S
¥ ¥ v v NS v N S N
USRI LA U U LA AU\ v« \\
u\v DX\’\, h\'& bl\'\‘? \\ 'o,\o’ %\’\(9 o,\'{? (9\”)0 \b Q>\¢)
v l RO ’ \'19’»o '»@'Q 6'”0‘ 0"9' S ’ \@9 ’ 6'9‘
Vv v 4 © N \\4 \¢ \ - \4 \¢
“\o, b\'\:" b\'& v\q’ (')\ %\'\9 (‘,\‘\”\ (‘,(\?' \6, QS\ ‘o\\b‘

1.2

08

0.6

04

0.2

AOD




# Hospitalizations
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Deaths per year of death and

Seasoln

Deaths per year of death and season

dyr | winter summer autumn spring | Total
___________ Y SO
2015 | 6,937 6,828 7,590 6,768 | 28,123

2016 | 8,113 7,691 7,478 6,375 | 29,657
2017 | 7,410 7,095 9,451 7,164 | 31,120
2018 | 8,240 7,356 7,206 6,425 | 29,227

2019 | 7,885 7,187 7,236 7,298 | 29,606

2020 | 6,463 8,573 8,166 8,077 | 31,279
___________ o o
Total | 45,048 44,730 47,127 42,107 | 179,012



quantiles of heat index (Pneumonia summer)
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Poisson model to estimate the Relative Ratio (RR). We used 5 years of deaths in 5
groups of environmental variables (using quintiles), the RR indicates average number of
deaths in one group per 1 death in the reference group; in this case, the reference
group was the first quintile.

COPD:

the estimated number had values of UTCI > 29.25 was 15% (RR: 1.15; 95%Cl: .936,1.42)
higher than in environments of COPD weekly deaths when the environment with UTCI
values < 25.73. Heat index > 86.93 was 10% (RR: 1.10; 95%Cl: .954,1.26) higher than in

environments with heat index values < 78.92.

Pneumonia:

the estimated number of pneumonia weekly deaths when the environment had values
of UTCI =2 29.25 was 11% (RR: 1.11; 95%Cl: .875,1.42) higher than in environments with
UTCI values < 25.75. HEAT INDEX > 86.93 was 8% (RR: 1.08; 95%Cl: .797,1.45)




* Given the situation with public health
data, we requested a No-cost
extension for this Grant.

* Next steps for medical record
analysis:

e 1) Completion of the database

 2) Analysis of the comorbidities most
associated with COVID-19 and related
diagnoses.

* 4) Final, in depth medical record
review.



Questions!

Environmental Health Department
Graduate School of Public Health
University of Puerto Rico-Medical Sciences Campus

PR-CLIMAH (Puerto Rico Climate and Health Research Group)

Principal Investigator: NASA Grant Number 8ONSSC19K0194

Principal Investigator: NASA Grant Number 8ONSSC20K1588

Supported by: NASA Research Announcement (NRA) NNH20ZDA0OO1N-RRNES, Research
Opportunities in Space and Earth Science (ROSES-2020), Program Element A.28 Rapid Response and
Novel Research in Earth Science (RRNES).


https://www.facebook.com/PRCLIMAH

