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Indicadores y Evidencias del Cambio
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Cambio Climatico en
Puerto Rico

* There is a question on how
humans, animals and plants that
have established themselves in a
particular location can adapt to
higher average temperatures
(Tomlinson et al. 2011).




Manifestacion de Eventos Climaticos Extremos

Future Climate Shift

conicrtys EXTREME WEATHER & CLIMATE CHANGE

Current climate , Future climate

» Strongest Scientific Evidence Shows Human-Caused Climate
Change Is Increasing Heat Waves and Coastal Flooding
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Proyecciones de
Temperatura (NCA4)

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.
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%
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
FACTS ARTICLES SOLUTIONS EXPLORE RESOURCES  NASA SCIENCE Q

Vital Signs of the Planet

NEWS | March 22, 2018

Scientists assess potential for super greenhouse effect in Earth's tropics




Proyecciones de
lluvia (Draft NCA4)

* 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.
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' Embalse Cerrillos 8 de julio del 2014. Fotos
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Estilos de Vida que exacerban nuestra capacidad de respuesta (exposicion) (estresores secundarios)

Climate Change and Health

CLIMATE DRIVERS

* Increased temperatures

* Precipitation extremes

» Extreme weather events
< » Sea level rise >

ENVIRONMENTAL
& INSTITUTIONAL CONTEXT

EXPOSURE PATHWAYS

* Land-use change

+ Ecosystem change

* Infrastructure condition

» Geography

« Agricultural production
& livestock use

* Extreme heat
* Poor air quality

quality

» Changes in infectious
agents

* Population displacement

HEALTH OUTCOMES <

* Heat-related illness
» Cardiopulmonary iliness

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

* Mental health conseguences
& stress

* Reduced food & water <
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& BEHAVIORAL CONTEXT

* Age & gender
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« Housing & infrastructure
* Education

« Discrimination
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* 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
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A heat vulnerability index to improve urban public health
management in San Juan, Puerto Rico
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Huracan Maria 2017

* Wind — Rainfall — Storm Surge — Flooding — Landslides —



IGURE 1. CONCEPTUAL FRAMEWORK: IMPACT OF STRESSORS AND MULTI-LEVEL RESPONSES ON HEALTH QUTCOMES GYN CANCER PATIENTS

CONCURRENT LIFE EVENTS NOT CAUSED BY THE DISASTER
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https://www.cdc.gov/features/diabetesheattravel/index.html|
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Centers for Disease Control and Prevention

CD ing Li f ™ earch L] H H H
WA U247 i s fectng e o “ Bronchoconstriction Triggered by Breathing

Hot Humid Alr in Patients with Asthma

Role of Cholinergic Reflex
CDC - CDC Features - Diseases & Conditions ﬁ o @ @ @

Don Hayes, Jr."23* Paul B. Collins?, Mehdi Khosravi?, Ruei-Lung Lin%, and Lu-Yuan Lee®

Managing Diabetes in the Heat 'Department of Pediatrics, 2Department of Internal Medicine, *Department of Surgery, *Pulmonary Function Laboratory, and *Department of

Physiology, University of Kentucky Medical Center, Lexington, Kentucky

A CDC Features

Data & Statistics
How to keep your cool during the hottest time of year.

Diseases & Conditions

Did you know that people who have diabetes—both type 1 and
type 2—feel the heat more than people who don't have
diabetes? Some reasons why:

Rationale: Hyperventilation of hot humid airinduces transient broncho-
constriction in patients with asthma; the underlying mechanism is not AT A GLANCE COMMENTARY
known. Recent studies showed that an increase in temperature activates
vagal bronchopulmonary C-fiber sensory nerves, which upon activation

Managing Diabetes in the Heat
Scientific Knowledge on the Subject

E P d & Certain diabet lications, such as d to blood g 3 q sthi
mergency Preparedness * Certain diabetes complications, such as damage to blool can elicit reflex bronchoconstriction. e T e e e the
Response vessels and nerves, can affect your sweat glands so your L A " . - c g .
) Objectives: This study was designed to test the hypothesis that the physiological range can sensitize and stimulate C-fiber sensory
body can't cool as effectively. That can lead to heat .. o . N N N . - 5
. | Ith hausti d heat stroke. which i dical bronchoconstriction induced by increasing airway temperature in nerves in the lung that express the thermosensitive transient
Environmental Healt £xhaustion and heal Sroke, Which (s a medica patients with asthma is mediated through cholinergic reflex result- receptor potential vanilloid type 1 channels (TRPV1). Activa-
B emergency. ing from activation of these airway sensory nerves. tion of these sensory nerves is known to trigger various symp-
Healthy Living e People with diabetes get dehydrated (lose too much Methods: Specific airway resistance (SR,w) and pulmonary function toms associated with airway inflammatory diseases, such as
water from their bodies) more quickly. Not drinking were measured to determine the airway responses to isocapnic hy- cough and bronchoconstriction.
Injury, Violence & Safety enough liquids can raise blood sugar, and high blood sugar can make you urinate more, causing dehydration. Some perventilation of humidified air at hot (49°C; HA) and room temper-
commonly used medicines like diuretics ("water pills” to treat high blood pressure) can dehydrate you, too. ature (20-22°C; RA) for 4 minutes in six patients with mild asthma
i i i jects. -bli i What This Study Adds to the Field
Life Stages & Populations e High temperatures can change how your body uses insulin. You may need to test your blood sugar more often and andssix healthy subjects. A double-blind design was used to compare Y e

the effects between pretreatments with ipratropium bromide and
placebo aerosols on the airway responses to HA challenge in these
X patients.

It’s the Heat and the Humldlty Your Summer Checklist Measurements and Main Results: SR,,, increased by 112% immedi-

This study suggests that hyperventilation of hot humid air
evoked coughs and bronchoconstriction in patients with
mild asthma but not in healthy subjects. The airway con-

o g Co o n oo I N Ry - R gy POy

adjust your insulin dose and what you eat and drink.
Travelers’ Health

Waorkplace Safety & Health

Even when it doesn't seem very hot outside, the combination of heat and » Drink plenty of water.
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https://phys.org/news/2018-11-storm-lower-
cost-air-quality-pollutants.htmI#|Cp

After the storm: Lower-cost air quality

N/
monitors measured pollutants in Puerto Rico EARTH
N AND N

after Hurricane Maria SPACE & Cite This ACS Eth Space Chem, 2018, 2, 179-1185 Pip/pubs.cs org/joumalaesccq
CHEMISTRY

Air Quality in Puerto Rico in the Aftermath of Hurricane Maria: A
Case Study on the Use of Lower Cost Air Quality Monitors

R. Subramanian_,*"“' Aja Ellis, "> Elvis Torres-De]gadqf Rebecca Tanzer,” Carl Malings,+ Felipe Rivera,®
Maité Morales,” Darrel B:mmgardner,H Albert Presto,® and Olga L. Mayol-Bracero™

Center for Atmospheric Particle Studies, Carnegie Mellon University, Pittsburgh, Pennsylvania 15213, United States
:I:Depa.rtment of Environmental Science, University of Puerto Rico—Rio Piedras, San Juan, Puerto Rico 00925, United States
§Dep;;_rtment of Chemistry, University of Puerto Rico—Rio Piedras, San Juan, Puerto Rico 00925, United States

IDroplet Measurement Technologies, Longmont, Colorado 80503, United States

O Supporting Information

In the first month of collection, SO2 concentrations exceeded
the EPA's threshold approximately 80 percent of the time.

Hurricane Maria, September 20, 2017. Credit: NASA Earth Observatory Soz Concentratlons exceeded 200 ppb’ We” over the EPA'S
threshold of 75 ppb
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US Climate Central
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Pablo A. Méndez Lazaro, Ph.D.

Principal Investigator: NASA--Early Warning of
Synoptic Air Quality Events to Improve Health and
Well Being in the Greater Caribbean

Region (80NSSC19K0194)

Co-Principal Investigator: NIH--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

City Co-lead: NSF--Urban Resilience to Extreme
Weather Events-SRN, www.urexsrn.net

Environmental Health Department
Graduate School of Public Health
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