Climate and public health: building
resilience capacity and climate
adaptation in the US Caribbean
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Who are we...

* Long histories of colonization and systemic inequality shape the ability of
the US Caribbean peoples to maintain health, quality of life, and overall
Individual and social well-being.

* Both PR and the USVI suggests risks from climate impacts to multiple
elements of human health, including:

Vector-Borne Diseases

Excess mortality

Mental Health

Human Zoonotic Diseases

Excessive Heat

Natural Sources of Air Pollution and Human Health
Co-existing & concurrent Crises
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EXTREME WEATHER & CLIMATE CHANGE

— Strongest Scientific Evidence Shows Human-Caused Climate

Change Is Increasing Heat Waves and Coastal Flooding
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Key Points:

+ What constitutes an extreme event
varies by study and discipline; thus
we must be explicitin how we define
extreme events

- Extreme events are often conflated
with their impacts, but this will inhibit
future recognition of resilience

« Bridging across disciplinary
differences in communication and
definitions is critical for holistic
management of extreme events
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Defining Extreme Events: A Cross-Disciplinary Review
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GENETICS:

Adaptive evolution to heat
stress in small organisms with
short generations

Limited evidence for adaptive
evolution in higher level
vertebrates and trees

Increased hybridization
d &
"&

DYNAMICS:

Changes in recruitment and
age structure

Changes in abundance of reef-
building corals, plants,
mammals, and birds

Changes in sex ratio

PHYSIOLOGY:
Increases in coral disease

Extensive dissolution of
carbonate-shelled
organisms and corals

Direct mortality from heat stress

Changes in life history
traits and migration timing
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DISTRIBUTION:

Latitude and altitude
range shifts

Range expansion and
contraction

Loss of habitat

MORPHOLOGY:

Decreases in body size and
changes in shape

PHENOLOGY:

Changes in spawning times of
marine and freshwater fish

Changes in color and brightness | Earlier budding and flowering in
I plants and earlier growing season

Early and later migration in birds
Increased asynchrony
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INTERSPECIFIC PRODUCTIVITY:
RELATIONSHIPS: . :
Changes in net primary
Tropicalization of temperate productivity on land
ecosystems

Changes in phytoplankton biomass
in marine and freshwater
ecosystems

Borealization of Arctic ecosystems

New competitive interactions
among species

Desynchronization among
dependent species




https://nca2018.globalchange.gov/chapter/14/

Climate Change and Health

CLIMATE DRIVERS

* Increased temperatures

* Precipitation extremes

» Extreme weather events
< » Sea level rise >

ENVIRONMENTAL SOCIAL
& INSTITUTIONAL CONTEXT EXPOSURE PATHWAYS & BEHAVIORAL CONTEXT
» Land-use change « Extreme heat * Age & gender
« Ecosystem change * Poor air quality * Race & ethnicity

« Infrastructure condition > » Reduced food & water < * Poverty
+ Geography quality * Housing & infrastructure

. Agripultural production « Changes in infectious * Education
& livestock use agents » Discrimination
= Population displacement * Access to care &
community health
infrastructure
» Preexisting health
HEALTH OUTCOMES conditions

* Heat-related illness
» Cardiopulmonary illness

» Food-, water-, & vector-borne
disease

+ Mental health consequences
& stress

Adaptive Capacity, Sensitivity, Exposure, Capacity to Cope

Ecosystems
Food outlets, alcohol outlets
Built environment and
urban land uses
Population density
Walkability
Green/blue space

Lifestyle
Physical activity
Sleep behavior
Diet

Drug use
Smoking
Alcohol use

Social
Household income
Inequality

Social capital
Social networks
Cultural norms
Cultural capital

Psychological and mental stress

Physical-Chemical

Temperature/humidity
Electromagnetic fields
Ambient light

Odor and noise

Point, line sources, e.g,
factories, ports

Outdoor and indoor air
pollution

Agricultural activities,
livestock

Pollen/mold/fungus
Pesticides

Fragrance products

Flame retardants (PBDEs)
Persistent organic pollutants
Plastic and plasticizers

Food contaminants

Soil contaminants

Drinking water contamination
Groundwater contamination
Surface water contamination
Occupational exposures


https://nca2018.globalchange.gov/chapter/14/

Disaster Declaration Date: Co-exjsting & concurrent Crises
September 2{_17
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g Disaster Declaration
Date:
January 16, 2020 _ Summer 2020
) Godzilla African Dust Events
Winter 2020 i
2-3 days with hazardous AQ
Southwest conditions
Earthquakes

e New York Times.

Puerto Rico Declares a Form of Bankruptcy

rto Rico Earthquake Sequence

Fall 2017
Hurricanes
Irma + Maria

MO M5B Me4 Ms9

Fall 2022
Hurricane Fiona Cat 1.
+ Excessive Heat

SS PUERTO RICAN GOVERNOR RESIGNS Drought 2020
Financial Crisis L
Spring 2017 N e ; ‘ COVID-19 2020
uerto Rico Declares - e RN
Bankruptcy Summer 2019

Political Crisis Winter-Spring 2020

COVID-19 Pandemic

UNTIEL A AY ESTITH R KelJUR]

P U<RURIIeRI & Lockdowns
A KOWVESA!
Puerto Rico Oversight M g t and Ec ic Stability Act

Clientes con Servicio Abonados con Servicio de
Eléctrico e Agua
sa Grande

Activacién de la Guardia
Nacional

Massive blackout.
100% power outages




How Climate is Changing in the
US Caribbean Territories (mainly
in Puerto Rico?



Concerning Increasing temperatures +

Temperature Change in the Last 50 Years

humidity in Tropical areas

GLOBAL CLIMATE CHANGE
Vital Signs of the Planet

"In these tropical ocean regions, the heat just
can’t escape. And if nothing escapes, that part of
the world just gets hotter and hotter.”

- Graeme Stephens, director of the Center for Climate Sciences at NASA's Jet
Propulsion Laboratory (JPL)

GLOBAL CLIMATE CHANGE

Vital Si gns of the Planet FACTS ARTICLES SOLUTIONS EXPLORE RESOURCES NASA SCIENCE

NEWS | March 22, 2018

Scientists assess potential for super greenhouse effect in Earth's tropics
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The emergence of heat and humidity too severe rights reserved

for human tolerance

Colin Raymond"*, Tom Matthews?, Radley M. Horton**

Humans' ability to efficiently shed heat has enabled us to range over every continent, but a wet-bulb temperature
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(TW) of 35°C marks our upper physiological limit, and much lower values have serious health and productivity im- Commons Attribution

pacts. Climate models project the first 35°C TW occurrences by the mid-21st century. However, a comprehensive

NonCommercial

evaluation of weather station data shows that some coastal subtropical locations have already reported a TW of License 4.0 (CC BY-NC).
35°C and that extreme humid heat overall has more than doubled in frequency since 1979. Recent exceedances of

35°C in global maximum sea surface temperature provide further support for the validity of these dangerously

high TW values. We find the most extreme humid heat is highly localized in both space and time and is correspond-

ingly substantially underestimated in reanalysis products. Our findings thus underscore the serious challenge posed

by humid heat that is more intense than previously reported and increasingly severe.

INTRODUCTION

Humans’ bipedal locomotion, naked skin, and sweat glands are con-
stituents of a sophisticated cooling system (1). Despite these thermo-
regulatory adaptations, extreme heat remains one of the most
dangerous natural hazards (2), with tens of thousands of fatalities in

exceed 35°C in parts of South Asia and the Middle East by the third
quarter of the 21st century (14-16).

Here, we use quality-assured station observations from HadISD
(17, 18) and high-resolution reanalysis data from ERA-Interim
(19, 20), verified against radiosondes and marine observations (see
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Key Message 1: Freshwater is critical to life throughout the Caribbean. Increasing global carbon emissions are projected to reduce average rainfall in this region

by the end of the century, constraining freshwater availability, while extreme rainfall events, which can increase freshwater flooding impacts, are expected to

increase in intensity. Saltwater intrusion associated with sea level rise will reduce the quantity and quality of freshwater in coastal aquifers. Increasing

variability in rainfall events and increasing temperatures will likely alter the distribution of ecological life zones and exacerbate existing problems in water

management, planning, and infrastructure capacity.

Key Message 4: Natural and social systems adapt to the temperatures under which they evolve and operate. Changes to average and extreme temperatures
have direct and indirect effects on organisms and strong interactions with hydrological cycles, resulting in a variety of impacts. Continued increases in average

temperatures will likely lead to decreases in agricultural productivity, changes in habitats and wildlife distributions, and risks to human health, especially in
vulnerable populations. As maximum and minimum temperatures increase, there are likely to be fewer cool nights and more frequent hot days, which will

affect the quality of life in the U.S. Caribbean.



IpCC IpCC

INTERGOVERNMENTAL PANEL oN ClimaTe chanee INTERGOVERNMENTAL PANEL on ClimaTe change

Climate Change 2021 Climate Change 2022
The Physical Science Basis Impacts, Adaptation and Vulnerability

Summary for Policymakers

Working Group | contribution to the A ~ Working Group 1l contribution to the
Sixth Assessment Report of the e ¥ Sixth Assessment Report of the
Intergovernmental Panel on Climate Change Intergovernmenta! Panel on Climate Change

Climate change is happening, and is widespread, rapid, and intensifying — IPCC Many of the changes observed in the climate
are unprecedented in thousands, if not hundreds of thousands of years, and some are irreversible over hundreds to
thousands of years.




On September 2017 Puerto Rico experienced one
of the most catastrophic hurricane seasons in

recent history.

 Puerto Rico experienced major
disruptions in essential services
(e.g. potable water and electric
power, telecommunications,
transportation —roads and
bridges) and environmental
health issues (e.g. water
sanitation, contaminant
exposure, vector borne diseases,
food hygiene, carbon monoxide
poisoning and exposure to

mold).

Hurricane Maria

| . ” ‘."‘\.‘ K
Ticking Bomb!



The NEW ENGLAND JOURNAL of MEDICINE

BMJ Open Mortality of Puerto Ricans in the USA

Mortality in Puerto Rico post Hurricane Maria: an interrupted
after Hurricane Maria time series analysis

Nishant Kishore, M.P.H., Domingo Marqués, Psy.D., Ayesha Mahmud, Ph.D., - P - > =

Mathew V. Kiang, M.P.H., Irmary Rodriguez, B.A., Arlan Fuller, ).D., M.A,, Mario Marazzi," Boriana Miloucheva @ ,” Gustavo J Bobonis

Peggy Ebner, B.A., Cecilia Sorensen, M.D., Fabio Racy, M.D., Jay Lemery, M.D.,

Leslie Maas, M.H.S., Jennifer Leaning, M.D., S.M.H., Rafael A. Irizarry, Ph.D.,
Satchit Balsari, M.D., M.P.H., and Caroline O. Buckee, D.Phil.

GWTODAY

GW's OFFICIAL ONLINE NEWS SOURCE = €W US Crime+Justice Energy + Environment Extreme Weather Space + Science

Hurricane Maria killed 2,975 people in
Puerto Rico. It’s the second deadliest
US storm in over a century.

GW Researchers: 2,975 Excess Deaths Linked to
Hurricane Maria

The risk of dying in the six months following the devastating storm was highest for Puerto Ricans living @ By Nicole Chavez, CNN
Updated 7:10 AM EDT, Wed August 29, 2018

in the poorest municipalities.









Journal of Cancer Policy
Volume 36, June 2023, 100415

ELSEVIER

Perceptions of preparedness, timing of
cancer diagnosis, and objective
emergency preparedness among
gynecological cancer patients in Puerto
Rico before and after Hurricane Maria
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William Calo 9, Istoni da Luz Sant'Ana ©, Liz Martinez Ocasio ¢,
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r lnlematmnal Journal of
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Article

Environmental Stressors Suffered by Women with
Gynecological Cancers in the Aftermath of Hurricanes Irma and
Maria in Puerto Rico

Pablo A. Méndez-Lazaro 1*, Yanina M. Bernhardt 2, William A. Calo 3, Andrea M. Pacheco Diaz 2,
Sandra I. Garcia-Camacho 2, Mirza Rivera-Lugo *, Edna Acosta-Pérez %5, Naydi Pérez 5
and Ana P. Ortiz-Martinez 2

ATER HURRICANE e

“"'PIITIENTS oty HURRICANE 5.

JATER

ROOF
REAT

HURRICANE HURRICIINE

g HlIRRICIlNE

MOSGUITOES - ’m
S POER "

'"‘ HOSQUITOES =

Impact of Hurricane-Related Stressors and Responses on
Oncology Care and Health Outcomes of Women with

Gynecologic Cancers from Puerto Rico and US Virgin Islands
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NOAA: Building Knowledge about the Intersections of
Public Health Issues, Hurricanes, and Heat

Hurricane MARIA 18.45N, 66W
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24 hr diurnal temperature range MARIA

Collaboration: Teddy Allen Ph.D. Caribbean Institute of Meteorology and Hydrology
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Heat stress in the Caribbean: Climatology, drivers,
and trends of human biometeorology indices
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Key Poinis:
& Arcas around tropical cyclones have
heat index (HI) values significantly

'Arizona Institutes for Resilient Environments and Societies, University of Arizona, Tucson, AZ, USA, *School or
Natural Resources and Environment, University of Arizona, Tueson, AY., USA *Caribbean Institute for Meteorology

warmicr than average, a result and Hydrology, St. James, Barbados, *International Research Institute for Climate and Society, Earth Institute, Columbia
insensitive Lo storm strength University, Palisades, NY, USA, *Environmental Health Department, Graduate School of Public Health, University of Puerto
* Positive Hl anomalies oceur afier Rico-Medical Campus, San Juan, Puerto Rico

the cyclones passage in all storms;




HEAT & HOSPITALIZATIONS

REGIONAL HEAT INDEX RANGE FOR PEAK HOSPITALIZATIONS

Extreme
Temperatures

CLIMATE (o) CENTRAL




Why the urban heat island effect occurs
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UHI and Intra-urban heat distribution in San Juan, PR
(June 23rd, 2019)
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HAZARDOUS WEATHER OUTLOOK H E A'I' Maximum Heat Indices | Valid: 6:00 PM AST

Heat Indices between 102 and 107 degrees Fahrenheit are
expected between 10:00 AM and 3:00 PM AST today.

indices de Calor Méaximos | Vélido: 6:00 PM AST

CALOR

THREAT LEVEL: SLIGHT ’ ! * These are reports from Public Networks. | Estos son reportes de Redes Piblicas.

4 National Weather Service Tuesdoy, September 28th, 2021
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#® San Juan, Puerto Rico
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3rd Consecutive day with Excessive Heat Risk in the Aftermath of Hurricane Fiona
with less than 50% of the population with Electricity. https://www.preps.pr.gov/

The Good news is that the advisory issued by NWS-SJ for Excessive Heat is
covering less municipalities than previous days. Probably Heat threat will decrease
in the upcoming days.

Without power, many residents and communities are unable to mitigate Extreme
Heat.

Kudos to the National Weather Service-San Juan Office for keeping puertorricans
inform about the existing climate hazards potentially affecting Public Health.
#publichealth #electricity #climatechange #climatecrisis #climateaction
#extremeheat

Excessive Heat Risk for Fri/Fri Night

Valid 8 AM Fri Sep

Clientes con Servicio
Eléctrico

Sat Sep 24, 202

LUMA Energy

2nd Consecutive day with EXCESSIVE HEAT RISK IN PUERTO RICO!!!
Puertorricans without power and unable to mitigate extreme temperatures.

Inefficient actions in the last 5 years in Transforming the Electric System and its
Governance in Puerto Rico coupled with extreme weather events and community
marginalization are nowadays more evident than ever.

Today, official Government webpage suggests that ONLY 27% of the population
have power in the Aftermath of Hur. Fiona (Cat1). https://www.preps.pr.gov/

Residents in Puerto Rico continue to be prisoners of the lack of equitable actions,
energy justice, resilient and sustainable energy.

Vulnerable patients and communities living below poverty level continue to be at
risks and are suffering: elderly, children, people with cardiovascular diseases,
cancer patients, diabetes, hypertension, obesity, chronic lower respiratory disease,
pneumonia, and kidney disease.

#makeitaboutthepeople #energy #climatechangeadaptation #extremeheat
#cascadingeffects #climatecrisis #climateurgency

Excessive Heat Risk for Thu/Thu Night

AM Fri Sep 2

Clientes con Servicio
Eléctrico




CCAN-Caribbean Climate Adaptation Network:
Building equitable adaptive capacities of the
US Virgin Islands and Puerto Rico.

Lead Principal Investigator: Pablo Méndez-Lazaro

Host Institution: Environmental Health Department
Graduate School of Public Health
University of Puerto Rico-Medical Science Campus

Co-Principal Investigators: Tischa Munoz-Erickson (Co-Pl),
Mimi Sheller (Co-Pl), Greg Guannel (Co-Pl), Frank Muller-
Karger (Co-Pl), Masoud Ghandehari (Co-Pl), Kim Waddell
(Co-Pl), Eric Harmsen (Co-Pl), Jorge E. Gonzalez (Co-Pl),
Patricia Chardon-Maldonado (Co-Pl); Seth Tuler (Co-Pl),
Carlos Ramos-Scharron (Co-Pl), K Stephen Hughes (Co-Pl)

"

Climate Adaptation

Partnerships
Formerly RISA



NOAA CAP/RISA

Currently Funded CAP/RISA Teams and Expansion Activities

Climate Adaptation Partnerships

Advancing equitable adaptation
through sustained regional research
and community engagement

Alaska Center for
Climate Assessment
and Policy (ACCAP)

hadt

USABLE HELP
@ Information
R

COLLABORATIVE BETTER
RESEARCH DECISIONS

Customized and Informed
useful science action

Great Lakes

Integrated Sciences
Pacific RISA Northwest Climate. and Assessments %‘E‘Eg\
Resilignce Coffaborative (6USH) Ve~ - W
(NCRC)

Expansion
Activities

LASTING J@:
PARTNERSHIPS
Decision makers
engaged for the
ong term

Califarnia-Nevada Western Water
Applicdtions Program Assessment
(CNAP)

Expansion

(WWA) Activities

CAPACITY

New capabilities
and readiness

Climate Assessment
for the Southwest
(CLIMAS)

Expansion Activities

Carolinas Collaborative on
Climate, Health, and Equity
(C3HE)

GLIMATE
SOLUTIONS

Expansion \\
Activities \J aribbean Climate
e Adaptation Network

Climate Adaptation st
Partnerships ’ ; -
Formerly RISA @ g::l:;fsl:‘?sftalmn

Formerly RISA







Questions!

Pablo A. Mendez-Lazaro, PhD

Environmental Health Department
Graduate School of Public Health

University of Puerto Rico-Medical Sciences Campus

Lead Principal Investigator NOAA CAP/RISA Caribbean
Climate Adaptation Network (CCAN)
NOAA Grant Number NA220AR4310545

Lead Principal Investigator Aerosol Monitoring
Tool/Early Warning System (PR-
CLIMAH/NASA/UPR/CARICOOS)



https://cpo.noaa.gov/Funding-Opportunities/FY2022-Recipients/CAP-RISA-Teams-in-New-Regions-US-Caribbean
https://cpo.noaa.gov/Funding-Opportunities/FY2022-Recipients/CAP-RISA-Teams-in-New-Regions-US-Caribbean
https://aerosoles.caricoos.org/?locale=en
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