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PROJECT SUMMARY

We proposed to characterize the distribution pattern and @/
variability of African Dust in annual events using synoptic Earth
observations from satellites and ground stations, and quantify
the impact on respiratory diseases using detailed time histories
of medical records from Puerto Rico.
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This research will build a Public Health Early Warning
System that integrates data from Earth observing satellites, in
situ, and modeled weather information, and public health data. e s e s L

Mon 22 Jun Tue 23 Jun Wed 24 jun Thu 25 Jun Fri 26 Jun

o
&)

10

w
ésloux)
pds m wz

(mm)

Total Rain
Snow (Liq)
Convective

2020
Lat = 18.50, Lon = -66.20, Location = San_Juan.PR, Fcst_Init = 2020-06-21 12:00:00



CORE TEAM MEMBERS

Frank Muller-Karger, Ph.D
[ 4 = z O

Cynthia M. Pérez-Cardona, Ph.D. pjgna Rueda-Roa, Ph.D. i Méﬁdez-ézaro S



PARTNERS AND END-USERS

Project Partners-End users-Stakeholders and Practitioners
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RESEARCH ACTIVITIES
(REMOTE SENSING)
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- Seasonal trends in dust loading and particle size

- Dust event in 2020 is the largest in the satellite record



RESEARCH ACTIVITIES
(SAHARAN DUST
FIELD CAMPAIGN & LAB ACTIVITIES)

Ground-based Measurements

Measurements Countries (Institutions)
Aerosol Mass Concentrations (TEOM, |CSJ-PR (UPR), GUA (UAG), MAR (UAG), CAY
BAM.,..) (UAG), MEDA-MEX (UNAM), BAR (CIMH) The event caused PM10 and PM2.5 exceedances in both the US EPA air
tomaten N CSI-PR, GUA, BAR, MEDA-MEX, MIA-USA quality standard and the WHO air quality guideline. BAR, MAR, GUA
MIA-USA (CAROD-Univ of Miami), BAR and CSJ-PR were for at least 4 days under “Unhealthy for sensitive

Aerosol vertical structure - LIDARs
(MPIH), CSJ-PR (NASA MPL, UPR)

groups” to “Hazardous” AQI conditions.Visibility went down to 3 miles.
03, NO,, HCHO (NASA Pandora 60

CSJ-PR
Spectrometer)
Aerosol Optical Properties (scattering, CSI-PR 2.0 BAR 2020 Record
absorption) — Nephelometer, CLAP N—
1.5 \ T
Dust concentrations CSJ-PR, BAR, MIA-USA \ T
Aerosol chemical analyses CSJ-PR, BAR, MIA-USA g 1.0 \ Barbados
Satellite Observations E 057 JL Nl ' "‘ “ | m u
VIIRS USA - USF % L s ﬁdllml lu\h o Idl ' Wil
-~ 0.0 | LI LI L L L L O TT7T
CALIOP, MODIS NASA GSFC g "\
- : Dust Forecast Models L 20 cua \ \
! i~ p g y €571 = \
« e GEOS-5 (global) NASA GSFC B 1.5 \
Y
Godzllla Dust Mﬂt WRF-CHEM (regional) BAR - CIMH 2 \ Guadeloupe
e omAo 6l 1.0
B et e o Lo £ 054 J‘
Surface Dust Concantration (ug/m”) Vaha O0ZF 2206 2020 = M u‘u hh‘ "‘lﬂ.& M ‘1 d
_2' 0'0 TrrrrrroT | | TTrrrrrrrrr I“I L | T T
)
b
£ 20 csi-mm \\
\
i 4
15 Puerto Rico
1.0
T b wlidhi L) L)
el 0 R
0.0 = TT T T T T T T T T T T T T 1 TT1T | LI L L LI LB L
OSSO S n\b N %‘% S
s"&s“&s&s&ms"&s@ws ms“&s’&s"&s@ s"‘\ws@ 9'»9'\.
Daily Average 34

BAR, GUA and CSJ-PR have records for
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(SAHARAN DUST MODELLING & SIMULATIONS)

RESEARCH ACTIVITIES
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Left: Upper picture June
Tuesday June 23dr, 2020
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Lower Image Saturday
June 20", 2020 9:30am
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Right: Upper Image:
Morning Saturday June
20,2020

Lower Image: Morning
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Atmosphoric Chemistry and
Aerosols Research - ACAR

https://www.facebook.com/Atmospheric-
Chemistry-and-Aerosols-Research-ACAR-

281774431971492
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Oficina de
Preparacién y
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Respuesta en
Salud Publica
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Home
About
Photos
Reviews
Notes
Videos

Posts

Atmospheric Chemistry and
Aerosols Research - ACAR

EARLY WARNING SYSTEM (ALERTYS)

OVER 59 INTERNATIONAL MEDIA COVERAGES
DURING THE MEGA DUST EVENT INTHE CARIBBEAN

REGION (JUNE 22-26, 2020)

VERY LOW

AN (SAHARAN) DUST LEVELS
21

ik Like A Share
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twitter

https://twitter.com
/ACAR _uprrp

Oficina de Preparacién y Coordinacién de Respuesta en

Salud Puablica
1. Advertencia por poivo del Sahara en Puerto Rico
{4 Cierra las puertas y ventanas de la casa. 4
Mantente hidratado y en aire acondicionado para no
exponerte al particulado. §4 Evita las actividades al aire
libre por espacio prolongado. (... 83 & See More

OO

Oficina de Preparacién y Coordinacién de Respuesta en

’Q Salud Publica
1. Calidad del aire: BIEN INSALUBRE por evento del
polvo del Sahara en Puerto Rico 3 Manténgase
hidratado. 4 Las personas con asma y otras
condiciones respiratorias deben protegerse con
mascarilla de tener que salir a la calle. §3... See More

QOuw®2

oosen

L

=l

Atmospheric Chemistry and Aerosols
Research

https://www.facebook.com/pages/category/Educationa

|-Research-Center/Atmospheric-Chemistry-and-
Aerosols-Research-ACAR-281774431971492/

Puerto Rico Department of Health-Office of
Public Health Preparedness and Response
https://www.facebook.com/pg/preparadosensaludpubli

ca/posts/!ref=page_internal
June 21,2020

Over 59 International Media Coverages during
the Mega Dust Event in the Caribbean Region
(June 22-26, 2020): National Geographic,
Washington Post, NY Times, WMO-WHQO, The
Atlantic, BBC-World, BBC London, etc.

Alerta y Medidas de Prevencion para la Salud Publica — Polvo del Sahara

Departamento de Salud de Puerto Rico
Oficina de Preparacion y Respuesta

En colaboracion con:

Universidad de Puerto Rico-Recinto de Ciencias Médicas
Escuela Graduada de Salud Publica

Universidad de Puerto Rico-Recinto Rio Piedras

Universidad del Sur de la Florida

v el proyecto financiado por NASA Health and Air Quality, (HAQAST )--Early, Warning of
Syneptic Air Quality, Events to Improve Health and Well Being in the Greater Caribbean,
Region (8ONSSC19K0194)

CALIMA-PH: Caribbean Air-quality alert Management Assistance System, and Rublic
Health

Las pequefias particulas solidas y liquidas suspendidas en la atmosfera se denominan
aerosoles. Los ejemplos de aerosoles incluyen polvo arrastrado por el viento, sales
marinas, cenizas volcanicas. humo de incendios y contaminacion de industrias. Estas
particulas son importantes para los cientificos porque podrian afectar el clima y 1a salud de
las personas al respirar particulas contaminantes. Las particulas de polvo mineral que nos
Ilegan a las Américas, provenientes del desierto del Sahaka/Sahel, podrian contener minerales,
materia organica, sales marinas, virus y bacterias. Las temporadas de mayor intensidad en
Puerto Rico ocurren entre los meses de junio a agosto.

La evidencia cientifica sugiere que la exposicion elevada a estos aerosoles puede causar asma,
eventos cardiovasculares, v otros problemas graves de salud. Sin embargo, los cientificos no
entienden por completo el impacto directo e indirecto de los aerosoles en el medio ambiente
v la salud humana (Fuente: NASA Eqrth Qbservations). Para evitar o minimizar el impacto
de los aerosoles en la salud humana, se han desarrollado niveles de alerta.

e Los niveles leves son concentraciones de aerosoles inferiores a la mediana o al
percentil 50 (es decir, los valores estaban por debajo de 1a mediana).
e Los niveles moderados son concentraciones de aerosoles que caen entre los

percentiles 50 y 75.
¢ Los niveles altos son concentraciones de aerosoles entre los percentiles 75 y 90.
¢ Los niveles muy altos son aquellas concentraciones de aerosoles por encima del

percentil 99.


https://www.facebook.com/pg/preparadosensaludpublica/posts/?ref=page_internal
https://www.facebook.com/pages/category/Educational-Research-Center/Atmospheric-Chemistry-and-Aerosols-Research-ACAR-281774431971492/

RESEARCH ACTIVITIES
(DIESEL PARTICULATE MATTER
FIELD CAMPAIGN & LAB ACTIVITIES)

Due to Government

e REStrictions sampling

g activities were delayed
(originally schedule for spring

2020).

Sampling for particulate
matter started in June of
2020, at the selected site
adjacent to the Port of San
Juan.




(QUALITATIVE ANALYSIS, DATA
INTEGRATION & STATISTICAL ANALYSIS)

RESEARCH ACTIVITIES

Key Informant Interviews (N=11):

27% female and 73% male

Focus Groups (FG) (N=24)
|5 (75%) Female & 5 (25%) Male

Online Survey (N=1,504)
Females (82%)

Total # of participants: 1,539
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Resp_NoFlu_Mortality: Poisson Reg. Model

Sahara adjusted PM2.5_MeanConc_Fitted y Tmax (Summer) RR = 1.391222,CI 95%:(1.116720, 1.733200)
Sahara adjusted PM2.5_MeanConc_Fitted y Tmax (Winter) RR = 0.9338809, Cl 95%: (0.3833629,2.2749555)
The next step is to assess how these variables are related with the mortality in Puerto Rico during the

pandemia of COVID-19. Generalized Additive Model (GAM) will be used to model the seasonality of these
variables and their relationship with the excess of mortality in Puerto Rico.



OUTREACH AND EDUCATIONAL
MATERIAL

REMOTE SENSING;AIR QUALITY, AND PUBLIC HEALTH RESEARCH

JANUARY 27, 2020

| “ #104 participants Morning
EXPLOREEARTH . R ol v S L 2 By session

- #33 participants Afternoon

Session

#19 participant
organizations (federal, state,
academia)



OUTREACH AND EDUCATIONAL
MATERIALS: (80,000 PARTICIPANTS;
PEOPLE REACHED ON FB 439,814)
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HEALTH, INDUSTRIAL HYGIENE, OCCUPATIONAL
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Edgar Perez

Josele Rosas Navas
Christian Aponte
Roselyn Torres

David Hernandez
Evalerie Ortiz

Yadira De Jesus

Maite Morales

Eduardo Llegus
Gabriela Rosado Mattei
Kenia Morales Campos
Jean Carlos Colo Lépez

Laura Cabrera Rivera

Guillermo Bird-Rivera,
Eliezer Santos-Leon

Jaina Falcon-Lopez,

Victor Cruz Barreto

Maite Morales Medina
Stephanie Rivera Rodriguez
Camila Elias

Katrina Weigand

Janet Forestier

Yoshimarie Méndez




NEXT STEPS

We will evaluate the impact of published educational materials through mass media, as a
test of broader intervention to reducing adverse health impacts.

Develop a set of visualization techniques to communicate science at the intersection of
many disciplines to stakeholders.

Vulnerability Maps: develop products, and delivery of these products to public health
practitioners.

Continue an intensive outreach effort through collaboration with established air quality,
climate and health education networks.
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