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Learning Objectives

e List pre-determined learning objectives:

1.
2.

Describe the ways in which climate change increases the risk of extreme events such as hurricanes
Identify short-term and long-term health threats to patients impacted by extreme weather events and
steps that health professionals can take to reduce these risks.

Define the roles of disaster risk reduction, public health communication, early warning and regional
cooperation in the prevention of the health impacts of extreme weather events

Explain how the health impacts of climate change will vary within and among different communities
by applying concepts of vulnerability, resilience and adaptive capacity.



What is a Hurricane?

® Aform of tropical cyclone
® \Winds Speeds >74mph |

® Partsof a Hurricane:
o The Eye
o Eye Wall
o Rain Bands

HURRICANE

SEASON
Nov.30th



ISSUE
& DATA

Saffir-Simpson Hurricane Wind Scale

Types of damage due to Hurricane winds  Source: US National Hurricane Center

(1)
Ca

Dangerous:
Damage to poorly
constructed
homes; large tree

branches will snap

and shallowly
rooted trees may

be toppled.

mgory 1
(Winds of 119 to 153
kilometers per hour)

Cmgo 2
(154-1 73")

Extremely
dangerous:
Damage for
roofs, windows,
walls;
shallow-rooted
trees blown
down,; severe
power outages

Category 3
(178-208 kph)

Devastating:
Damage to
building
structures; many
trees uprooted;
flooding near
coastal areas;
power and water
shortages.

Category 4
(209-251 kph)

Catastrophic:
Roofs and walls
collapse; most
trees and power
lines destroyed;

flooding; areas up

to 10 kilometers
from coast
evacuated.

(5]

Category 5
(252 kph or
higher)

Utterly
catastrophic:
Buildings
destroyed; roofs
torn off; floods;
areas up to 16
km from coast
evacuated.

Graphic by
Nam Kyung-don

don @ heralkicorp.com



Recent Extreme Weather Events in The Bahamas

HIGHEST PRIORITY CLIMATE-SENSITIVE
HEALTH RISKS FOR THE BAHAMAS

Direct effects

Health impacts of extreme weather events v

Heat-related illness

Indirect effects

Water security and safety
(including waterborne diseases)

Food set:'u_rity and safety (inclu_ding v
malnutrition and foodborne diseases)
Vector-borne diseases v
Air pollution v
Allergies

Diffuse effects

Mental/psychosocial health v
Noncommunicable diseases v 4

Mitigation actions to reduce emissions
through sustainable procurement

Mitigation measures to reduce emissions v
of health facilities

Mitigation measures by coordinating with
Lc»thr-_'r sectors

Source: Adapted and updated from the PAHO Health and Climate
Country Survey 2017 (5)

2015

Hurricane
Joaquin
Category 4

- Severe flooding

(including a

46 metre storm
surge), contamination
of freshwater wells,
and destruction

of roads and
infrastructure.

- Total cost for

The Bahamas is
estimated at over
USS 120 million (14).

2016

Hurricane
Matthew

Category 4

- Many households

had not yet recovered
from Hurricane
Joaquin.

- Damage to the

electricity system
took months to
repair.

- Total cost for

The Bahamas

is estimated at

a minimum of

USS 600 million (14).

2017

Hurricane
Irma

Category 5

- First mandatory
evacuation in
Bahamian history
(5000 people were
transported to the
capital).

- Ragged Island was

hardest hit and is
uninhabitable.

- Total cost for

Ragged Island alone
is estimated at
USS 7.8 million (74).

2019

Hurricane
Dorian

Category 5

- Devastated the island of Abaco, its

surrounding cays, and Grand Bahama.

- Houses, schools and business were

flattened in and around Marsh Harbour in
particular.

- Unprecedented flooding, with roads and

bridges unpassable and/or collapsed (15).

- Electrical power losses meant some health

services were unable to fully operate.

- Mental health impacts were widely reported,

including post traumatic stress disorder
(PTSD), sleep disorders, depression, and
grief and traumatic bereavement (16).

- At least 70 people died.
- Total cost for The Bahamas is estimated at

USS 34 billion (equivalent of one quarter
of national GDP) (15).
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Zoom Poll

® \Which changesto Hurricane profiles are due to Climate Change?

A. Stronger

B. Wetter

C. Slower Moving
D. AandB Only
E. All of the Above



Does Climate Change alter Hurricanes?

01-Sep-2019 12:00:26 UTC ;
NOAA GOES-16 ABI / Clean Infrared WlnﬂF /1

Hurricanes are becoming:

* STRONGER
* INTENSIFYING FASTER

* WETTER
* SLOWER-MOVING

(forward speed)




Stronger

Hurricane

-

Warm seawater

) cooler surface

cooler deep water
mixing

> Warmer surface

warmer deep water
mixing

Average Global Sea Surface Temperature, 1880-2020
2.0

1.5
1.0

0.5

1971-2000 average

- u A i e o

0.5 0

-1.0

Temperature anomaly (°F)

-1.5

-2.0
1380 1900 1920 1940 1960 1980 2000 2020

Year

Data source: NOAA (National Oceanic and Atmospheric Administration). 2021. Extended reconstructed sea surface temperature
(ERSSTwS). Accessed February 2021.
www.ncdc.noaa.gov/data-access/marineocean-data/extended-reconstructed-sea-surface-temperature-ersst.



Wetter

e [or every degree of
warming, the
atmosphere can hold
7% more water vapor Trinidad

and

that could fall as rain. Tobago

Ramon Espinosa/AP

Tropical
Storm
Grace




Intensity and Speed

RAPID INTENSIFICATION
= WIND SPEED INCREASES

AT LEAST 35 MPH IN 24 HOURS

= EXTREMELY WARM WATER
86 DEGREES OR MORE

= WIND SHEAR & DRY AIR
MUST BE LOW IN VICINITY OF STORM

Most dangerous storms:

o Catch forecasters and populations off guard
o Risking inadequate evacuation efforts
o Large casualties

Odds of a hurricane intensifying by 70
mph or more in the 24 hours just before
landfall were about once every 100 years
in the climate of the late 20th century.

In the climate of the year 2100, these odds
increased to once every 5 - 10 years.



Impacts of Climate Change on Health

Displacement Interpersonal and Intergroup

Aggression and Violence
Threatened Sense of Belonging
raded Social Behavi
Reduced Public Trust in D29 )

Community Institutions Strains on Social
Relationships

Increased Violence and Crime

Loss of Culture
Social Instability

o 3
(o) <
MMUNITY WERY

Clayton, S., Manning, C. M., Krygsman, K., & Speiser, M. (2017). Mental Health and Our Changing Climate: Impacts, Implications,
and Guidance. Washington, D.C.: American Psychological Association, and ecoAmerica.



Physical Injuries

Unintentional Injuries

Treating Dorian survivors
Medical presentations:

Deep lacerations
Abrasions

Head trauma

Antenatal Emergencies
Fractures

Amputations

Gunshot wounds

Eye Injuries

Skin infections
Dialysis/Chemo Rx
Uncontrofied Chronic Diseases




Psychological consequences are:
Widespread
Pervasive

PSYCHOLOGICAL

. i 5 s w N V5 P .
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MEDICAL
“FOOTPRINT”

-

In a disaster, the size of the psychological footprint greatly exceeds the size
of the medical footprint

Israelashvili, Moshe, et al. “Prevention of Disaster Impact and Outcome Cascades.” The Cambridge Handbook of International Prevention Science, Cambridge
University Press. New York, NY. 2017. pp. 492-5109.




In a disaster, psychosocial consequences
extend along a spectrum of severity.

Severity relates to the degree and intensity of

exposure.
rerciac €9

Fear and
distress

AFFECTING OUR

MENTAL HEALTH?
Harmful

behaviors/
riSky Psychiatric ‘
actions disorders

48%

of Americans believe climate
change is already impacting our
mental health

Israelashvili, Moshe, et al. “Prevention of Disaster Impact and Outcome Cascades.” The Cambridge Handbook of International Prevention Science, Cambridge
University Press. New York, NY. 2017. pp. 492-519.



In a disaster,
psychosocial
consequences
expand across a
prolonged

range of duration

A\

Forces of

Resource/human losses
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Enduring life changes




Solutions to Support Mental Health Well Being

® Conduct Outreach, Surveillance, g e o S e, g

1 = A"!lm:::'!ls
and Screening Case Study , Scrambling For Safety In The Eye
k h . to expan d Shortly after H_urrlcane DOI’I_a_ﬂ p_assed, staff Of Dorian: Mental Health
o USG taskK shari ng p from the Sandilands Rehabilitation Centre, *

. Public Hospitals Authority, the Bahamas Consequences Of Exposure To A
Capac Ity Psychological Association, and a number of Climate-Driven Hurricane
. NGOs and INGOs were dispatched to the

® M enta | H ea |th an d Psyc h 0S0Cla | islands and different tent shelters to provide

MHPSS. More than 3000 children and 3000
S U p pO rt adults received MHPSS either face to face
and/or by the telepsychology method.
Helplines were also established immediately
after the hurricane and more than 500 calls
were received, between March 2020 and
September 2020, from five islands and also
Bahamians in universities outside the
country.

ABSTRACT As climate change alters the behavior of Atlantic hurricanes,
these storms are trending stronger, wetter, and slower moving over
coastal and Island lati Hurri Daorlan d all three
attributes. Dorlan's destructive passage over the Abaco Islands, Bahamas,
on September 1, 2019, exposed residents of its capital, Marsh Harbour, to
a prolonged encounter with the storm’s core. After Dorlan’s flerce front
eyewall and towering storm surge tore apart shanty town habitats and

il i concrete b ites, residents d Iy sought refuge
during the brief respite when Dorlan's eye passed direetly overhead. The
category 5 winds then resumed abruptly and Dorlan continued its
relentless destruction. This article focuses on the storm’s mental health
consequences, drawing on observations of on-site cliniclans as well as
findings from previous research on the mental health effects of Atlantic
hurrd and the t fon of hurri hazards resulting from
climate change. To protect ksland and coastal populations against
climate-driven storms, disaster planning policy should emphasize
resilience-focused prevention and mitigation strategles. In the aftermath
of these events, health system response should include community
outreach, case finding, and evidence-based interventions that optimize
the use of mental health professionals.

caing storm and then faced ke in the aftermath af Hurricans Dorian, which
changing adversities throughoat struck Marsh Harbour, the capital of the Abaco
the recovery period are at high risk  Islands, the Bahamas, on September 1, 3014,

or negative mental health consequences ™ Py provide a cansummate example of the trauma

chasoeial respatses to burricane exposure man.  tizing mental health impast of an exceedingly

ifest as popelationwide psychalogical distress in — powerfal burricane bearing the hallmarks af 2

the near term, new-onset common mental dis  climate-driven storm.**

orders for a subset of those wha are directly

expased ta wind and water hazards, and possible

decompensation for peaple with preexisting se-

urvivors of landialling hurricanes  rious and persistent mental ilinesses whase care
who have lived through a lifethreat. — roatines are disrupted = Survivars' experiences

2120



Climate Change Impacts on Mental Health and

Adaptation Responses

5. Climate
change risks
to mental health
and wellbeing

3. Exposure
Acuie ayeiis

CIronc changes

4. Response

IPCC AR6 Working Group Il report, 'Climate Change 2020: Impacts,
Adaptation, and Vulnerability.
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3-Day Emergency Diet Shopping List

‘This shopping lst is for six days of foods and water, 50 you can repeat the 3-Day Emergency

Chronic Diseases °"° PN

onws
Water s the best choice to dri
v Nos sport drinks o beverages m ain phosphate

WHAT T0 BUY I HOW MUCH TO BUY

Distifled or bottled water 1102 gallons
Dry milk OR evaporated milk

® Dialysis Patients Recommendations:

® Patients dependent on
medical devices that require
electricity (e.g., oxygen
concentrators, ventilators, and
home dialysis systems). T

. patlents Who are receIVIHg m PATIENT PREPAREDNESS PLAN

* Evacuations

. + Consideration for Peritoneal
Dialysis

' ’ + 3 Day Diet Emergency Kits

« Diabetic Disaster Preparedness
Ll Plan

«  Month supply of Medication(s)

hospice care.

® Patients whose conditions
must be continually managed
by prescription medications
(e.g. seizure disorders,
diabetes).

® Patients with mental health
diagnoses and/or alcohol or
drug dependency.



2
Secondary _ & e i i s ssniiin g Delnkig Waser
hazards - N | contamination
Residential -
x e destruction Lﬁxposurc to]| [ Living in lood-
Living in homes isplacemen N floodwaters] idamaged homes
with utility e with r:)olt! and | Microbial Chemical
tagcs continuin . g2 vrai
Al = 4 reconstruction S molsture issses l (e.g arsenic)
T aiaethny / \ &wagc‘ Hazardous B 13
- Cold- or heat-rlate . overflow substance |- Allcrgics Gl lllncss]
illness Injury || Infectious Storm-related [ Mortality releases |- Respiratory
- Foodborne illness discase spread sIress - Injury conditions
- Injury in shelters 'J
- CO poisoning - Imerruption o
- Exaccl:banon od' care for TResplrowey
<chronic conditions chronic illness Infactiont
« Increase in EMS/ED oy
use for those - Skinfwound
dependent on infections
clectronic medical
oquipment

Long-term

OuUicOomees

v

Mental health Physical health effects
etfects - Exacerbation of
chronic discase and injury

Outcomes denoted with a “77 reflect uncertainty since risk and impacts depend on specific substances and severity of exposure,

Lane, Kathryn et al. “Health Effects of Coastal Storms and Flooding in Urban Areas: A Review and Vulnerability Assessment.” Journal of Environmental and
Public Health 2013 (2013): n. pag.



Disaster Risk Reduction

e Disaster risk reduction is

aimed at preventing new and
reducing existing disaster
risk and managing residual
risk, all of which contribute to
strengthening resilience and
therefore to the achievement
of sustainable development.

Disaster Risk Reduction For Health

Not a new concept; however it is a new priority

What is a disaster? 2N

Disasters occur when vulnerable H
individuals and communities are impacted Gty
by environmental hazards.

Disaster = Hazard x Vulnerability

What is DRR" Disaster Risk Reduction (DRR) is a systematic approach to identifying,
assessing, and reducing risks of disasters before they occur.

Why DRR for Health? tne majority of disaster deaths occur during impact, yet historically
efforts have focused on response.’ DRR for health addresses the causal factors of disasters to prevent
or mitigate iliness or injury from ever occurring.

Vulnerable Populations

continue to be disproportionately affected by disasters

100 million ‘o' 30-50% of disaster fatalities are children*
people were affected by
disasters in 2014°

m 50% of disaster fatalities in Hurricane Katrina

were over the age of 75°

X SememE= ‘ 70% of casuatties in the 2004 Indian Ocean
Disaster risk is rising Tsunami were women®

due to urbanization, population growth,

poverty, and climate change’ e Every dollar spent on DRR saves $4 in response and recovery cost’

DRR at CDC Sci — Understanding disaster risk

+ Contribute to the growing scientific literature on DRR

Practice — Community efforts and best practices
* ldentify baseline DRR efforts and build capacity

* Evaluate iveness of ity DRR gies and
implementation
= Provide technical assistance to Federal, state, local, territorial,

et and ir al s to build
S » Q Policy — Inform national and global strategies

* Represent public health on the US National Platform to
implement the UN Sendai Framework for DRR

* Represent health in the broader multi-sectoral DRR
network

National Center
for Environmental Health

TSDR Agency for Toxic Substances
and Disease Registry




The Hospital Safety Index:

* Tool developed by the Pan American Health
Organization and a group of Caribbean and Latin
American experts to gauge the overall level of safety of
a hospital or health facility in emergency situations

« The Hospital Safety Index helps health facilities to
assess their safety and avoid becoming a casualty of
disasters.

« The final Safety Index score places a health facility into
one of three categories of safety

« Category A - facilities deemed able to protect the life of their occupants
and likely to continue functioning in disaster situations : 5 ‘

« Category B - facilities that can resist a disaster but in which equipment ) What was Result of
and critical services are at risk. designed retrofit

» Category C - a health facility where the lives and safety of occupants are
deemed at risk during disasters

PAHO



Health

Emergency and Disaster
Risk Management
Framework

%\, World Health
& %2 Organization

Guiding Principles:

Risk-Based Approach
Comprehensive
Management

All Hazards Approach
Inclusive, people- and
community-centered
approach
Multisectoral and
Multidisciplinary
collaboration
Whole-of-health system
based

h 4

—
=)

FROM

Risk-based

Event-based

Reactive

[T g TR—
aingle-naZard

Hazard-focus

Single agency

Separate

responsibility
Response-focus

Planning for

communities

v 4+ 3 3 3 3 33

Proactive

All-hazard

Vulnerability
and capacity focus

Whole-of-society

Shared responsibility
of health systems

Risk management

Planning with
communities
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Zoom Poll

® When would be the best time to communicate a hurricane message?

A. Pre-season
B. Preimpact
C. Impact

D. Postimpact



Public Health Communication

Public health communication

is the development,
dissemination, and evaluation of
relevant, accurate, accessible, and
understandable information
shared with and received from
intended audiences to protect
and advance the health of the
public.

[2) iNnFormaTiON
%4\q MOTIVATION
ATA ENVIRONMENT
& cApacTy

‘©> PERCEPTION

—=Z= RESPONSE

7 Things to Consider When
Communicating About Health

Will people trust the information?
Who is the best source to put the information out?

What information is necessary, and how will people find it?
How much is enough, or too much?

How relevant is the information to the people we're trying to reach?

What are the conditions that surround and affect the audience?

What is people’s ability to act on the information? Are there barriers?

What will the audience think about the information?
What will inspire them to act on it?

How will people respond? What can we do to stay
engaged with them and give them support as they take action?




Preparation

Vulnerable
Populations

Hurricane
Communications

VectorBorne
Diseases

Prevent lliness

Returning
Home




Preparation

Make a Plan

Prepare an Emergency Food Supply
Prepare an Emergency Water Supply
Safety and Personal Care Products
Prepare Your Family for the Storm
Get Your Home Ready for the Storm
Prepare Your Car for the Storm
Evacuate or Stay at Home

Be ready! Hurricanes




Prevent llIness

Flood Water Safety

Stay Safe in Extreme Heat

Protect Yourself From Air Pollution
Odor

Personal Hygiene and Handwashing

WHEN
FLOODED
TURN AROUND
DON'T

Diarrheal Diseases DROWN

Tetanus

Wound Infections

Food and Water Safety After A Storm — ,1
Food Water . ‘ - \/T :
Medications S ?‘3

Stay Safe in a Shelter or in Crowded Living Conditions !“* ~ N



Vector Borne lliness

e Prevent Mosquito Bites
e West Nile

e Dengue

o Zika

ct repellent Wear protective clothes Mosquito-proof
It works! Wear long-sleeved shirts and long your home
Look for the following active pants or use insect repellent. For Use screens on windows and
ingredients: DEET, picaridin, extra protection, treat clothing doors. Use air conditioning
IR3535, oil of lemon eucalyptus with permethrin. when available. Keep
or para-menthane-diol, or mosquitoes from laying eggs
2-undecanone near standing water.

South Carolina Emergency Management Division



Early Warning Systems

® Early Warning Systems have
been broadly defined by The
United Nation International
Strategy for Disaster
Reduction (UNISDR, 2009)
as “the provision of timely
and effective information,
through identified institutions,
that allows individuals
exposed to a hazard to take
action to avoid or reduce their
risk and prepare for effective
response.”

Multiple users

Multiple
hazards

Integrated
Early

Warning
System

Source: World Meteorological Organization

RISK KNOWLEDGE

Systematically collect data and
undertake risk assessments

DISSEMINATION & COMMUNICATION

Communicate risk information
and early warnings

Source: UNDRR

MONITORING & WARNING SERVICE

Develop hazard monitoring and
early warning services

RESPONSE CAPABILITY

Build national and community
response capabilities



https://www.frontiersin.org/articles/10.3389/fmars.2021.650279/full#B56

Early Warning Systems

® 66M known hypertensive and chronic smoker sought
medical care at the hospital due to severe chest pain
lasting for 24 hours. Without any prior symptom, he
started to have severe chest pain described as “weight
on the chest” and sought emergency medical care after T I I\/I E
about 24 hours, due to pain persistence.
® Vitals: Blood Pressure 110/70 mmHg Heart Rate

90bpm Respiratory Rate 18bpm Temp 98.6F O2 sat E A L
99% on room air.

® Examination: Within Normal Limit except CVS finding -

systolic murmur in the lower left sternal border and

s MUSCLE
® [nvestigations: CXR — Normal; ECGx2 — ST elevations

[1L,AVEF



ase Study: Hurricane Katrina — What went wrong?

* Prior Risk
Knowledge

and Warning

« Technical Monitoringj

 Dissemination of
Warnings

* Response Capacity

1AM 850
Last Advisary
Issued

GAM 2/23

KATRINA
Makes 3
Landfoll .

sama2s §

280

Do 3
Yl.,o';xr?;l‘ggr:‘:o'.ioxl KAT R I N A

8PM 8

Downgraded to'a 5PM 825

Tropical Storm

1AM 8726
Downgraded 1o a
Tropical Storm

—

11AM 8726

Hurricane Katrina: A Dire Warning (August 28, 2005)

Now a Category 5 with & minimum central pressure of 902 milibars, the fourth lowest air pressure on record
for an Atlantic storm, and maximum sustained winds of 160 mph with higher gusts. The Moderate Resolution
Imaging Spectroradiometer (MODIS) captured this image from NASA's Terra satellite at 1:00 pm EDT.

'URGENT - WEATHER MESSAGE
NATIONAL WEATHER SERVICE NEW ORLEANS LA
1011 AM COT SUN AUG 28 2008

DEVASTATING DAMAGE EXPECTED,
MURRICANE KATRINA...A MOST POWERFUL HURRICANE WITH UNPRECEDENTED
'STRENGTH.. RIVALING THE INTENSITY OF HURRICANE CAMILLE OF 1960
UOST OF THE AREA WAL BE LNRABITOLE FOR WEEXS. PERAAPS LOVOER. AT

OF WELL CONSTRUCTED HOMES WILL HAVE ROGF

FAILURE. ALL FAL. LEAVING THOSE
'DAMAGED OR DESTROYED.

THE MAJORITY OF INDUSTRIAL BUILDINGS WILL BECOME NON FUNCTIONAL

PARTIAL TO COMPLETE WAL AND ROOF FAILURE IS EXPECTED. ALL WOOD

FRAMED LOW RISING APARTMENT BULOINGS WILL BE DESTROYED, CONCRETE
DAWAGE

VAL AND ROOF FAILURE

HIGH RISE OFFICE AND APARTMENT BUILDINGS WILL SAAY DANGEROUSLY. .A
EW TO THE POINT OF TOTAL COLLAPSE. ALL WINDOWS WILL BLOW OUT.

ARBORNE DEBRIS WILL BE WIDESPREAD. .. AND MAY INCLUDE HEAVY ITEMS SUCH
HOLD APPLIANCES AND EVEN LIGHT VEMICLES. SPORT UTILITY
VEHICLES AND LIGHT TRUCKS WILL BE MOVED, THE BLOWN DEBRIS WAL CREATE
1ON. PERSONS... PETS...AND LIVESTOCK EXPOSED TO THE
WWINDS WILL FACE CERTAIN DEATH IF STRUCK

HISTORY of

L TIMES EDT POWER OUTAGES WILL LAST FOR WEEXS. AS MOST POWER POLES WiLL B COWN BB :
v INCREDLE BY MODERN STANDARDS. —
THE VAST MAJORITY OF NATIVE TREES WILL BE SNAPPED OR UPROOTED, ONLY Dire Warn ing
THE MEARTIEST WLL REMAN STANDING...8UT BE TOTALLY DEFOLIATED. FEW

WAL REMAIN, LIVESTOCK LEFT EXPOSED TO THE WINDS WILL BE Forecaster Robert Ricks at the National
KLLED | Weather Service in Siidell issued a very rare,
AN dire warning to the residents of Louisiana on|
WUNGAME FORGE..OR FRIGUBIT OUETS A3 08 SOVE IRIEA FORCR..ANE the moming of Sunday, August 28, 2005.
CERTAIN WITHIN THE NEXT 12 TO 24 HOL nearly 24 hours before landfall. This warning
‘ONGE TROPICAL STORM AND HURRICANE FORCE winDs onseT. oor venTure (VAR ES LR b EL
oursive!

KATRINA Bocomes
2 Hurricane

11AM 824
Up-qwdc.d oa

1

4 32 ' y SPM 8/23

7PM 825 Tﬂ)‘lﬂ:ﬁl
KATRINA Depression

Makes Landfall 12 Forms

David J Phillip, A
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Zoom Poll

In your respective countries which element of the Early Warning System needs more
attention?

Risk Knowledge

Monitoring and Warning Service

Dissemination and Communication

Response Capability

00w P



Regional Cooperation

® Caribbean Agriculture Research and Development

Institute (CARDI) w CDEMA

® Caribbean Community Climate Change Centre q 1AsTeh EMERGENCY
(CCCCCQ) Resilient States - Safer Live
® Caribbean Environment Health Institute (CEHI)
® Caribbean Disaster Emergency Management
Agency (CDEMA)

® Caribbean Meteorological Organization (CMQ)

® Caribbean Institute for Metrology and Hydrology
(CIMH)

® Caribbean Telecommunications Union (CTU)

® Caribbean Development Bank (CDB)

® Organization of Eastern Caribbean States (OECS).




Regional Cooperation

N Climate services for health are

o’ i (Car bavar

Fubliz eall-

7> “‘;3?'..‘ . . .
K, ere V> ‘wj‘; an emerging field of applied
N CARPHA @ science, defined as “the entire

iterative process of joint
collaboration between relevant
multidisciplinary partners to
identify, generate and build
capacity to access, develop,
deliver, and use relevant and
reliable climate knowledge to

/ \ enhance health decisions”
, I Xv (WMO/WHO, 2016).
[\ R ot

CAYRDI CARIBBEAN WATER AND LCDEMA

WASTEWATER ASSOCIATION ISASTER EMERGENCY

MANAGEMENT AGENCY

Figure 1. Consortium of Sectoral EWISACTs Coordination Partners — a group of six regional sector agencies and a regional climate service provider (CIMH) —
committed to the co-design, co-development and co-delivery of user-specific and actionable climate information products.

y and




Exposure pathways

¢ Extreme weather events ‘
¢ Heat stress ‘
e Air quality

e Water quality and quantity
e Demographic factors ® Food security and safety
® Geographic factors e Vector distribution

* Biological factors & health status & ecology

* Sociopolitical conditions
® Socioeconomic factors

Vulnerability factors

¢ Financing

Health system
| capacity & resilience

® | eadership & governance

* Health workforce

* Health information systems
¢ Essential medical products & technologies
® Service delivery

Climate-sensitive health risks

Health outcomes

DO s PO

( Health systems &
facilities outcomes

Injury Heat- Respiratory Water-borne Zoonoses Vector- Malnutrition Noncommunicable Mental and
and mortality  related illness illness diseases and borne and food- diseases (NCDs)  psychosocial
from extreme other water-related diseases borne health

weather events health impacts diseases
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Vulherable Populations

COMMUNITIES
OF COLOR

OLDER ADULTS

Older adults are vulnerable

LOW INCOME
COMMUNITIES

Low income families are at risk of
physical and mental ililnesses
during flooding and in crowded

Adults can lessen risk by
monitoring exertion and hydration.

Outdoor Workers
Pregnant Women
Immigrants
Persons with:

(@)

@)

Chronic Diseases
Disabilities
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Environmental effects

Extreme weather

Children’s health effects

events, natural

Increased susceptibility to injury/death,
post-traumatic stress,

loss of caregiver, disrupted education,
displaced populations

T

Natural
variability

Potential effects of global climate change on child health.

Adapted from American Academy of Pediatrics policy statement

“Global Climate Change and Children’s Health” (2007).

Damage to lung function and growth
including exacerbations of asthma and
allergies from elevations in aeroallergens,
ozone and wildfire smoke

Increased waterborne, foodborne illness
Range-shifts in vectorborne infections
Novel infections

Heat exhaustion, heat stroke
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Older Adults

Ageing by
numbers

12.3%

of today’s popula

By 2050
- > - L -
a4
lin5 people
globally 1 b

of people

aged 60+
currently live
in developing

countries

In 2050 the
proportion of
people aged 60+
projected to live
in developing
countries is

o
454, ©Of those who died
during Hurricane
Katrina in 2005
were aged over
60 (16% of local
population)

=y and Ageing Repart, 2005)

——TOP 10 —

SENIOR geom

Health Problems

PHYS'CN- PRQBI';EMS":’..

Affects 1 out of 3

Q VISION )

NEEDlzoOMg. @92%“. it
HEARING

DENTAL 0 fﬁ @

Y . older "2

e ‘ than 75

CANCER

MEMORY

5 million

with Alzheimer's disease

Source of information: www.cdc.gov

For more information, please visit our website at: www.coveredcaregiver.com

® Consequences of
Environmental and Social
factors:
o Drowning
o Trapped in the house
o Injuries
o Infections
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Pregnancy

Climate change Existing influences
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Climate change worsens ir pollution and extreme
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REDUCING TOXIC EXPOSURES

“The heolth impacts of our global climate crisis on

maternal and child hea th can no longer be ignored.*
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Ha, S. The Changing Climate and Pregnancy Health. Curr Envir Health Rpt (2022)



Qutdoor Workers

Table 4. Potential impact of climate change on occupational sectors by exposure source:

Contaminant Type

Occupation at Risk

Exposure Route

Health Effect

Reason for Likely
Increase

Pesticides

Agriculture, landscape

Dermal, inhalation,
ingestion

Numerous: carcinogenic, Asthma,
COPD, cardiopulmonary etc

Increase in plant disease

Veterinary medicines

Veterinary, agriculture

Dermal, ingestion

Antimicrobial resistance

Increased temperature

Ozone

Construction, transportation, energy, agriculture,
traffic warden, oil and gas eic

Inhalation

Asthma, COPD, cardiopulmonary

Increased temperature

PAHs

Construction, transportation, energy, agriculture,
traffic warden, oil and gas, firefighting etc.

Inhalation

Cardiopulmonary, carcinogenic

Increased dust, forest fires

Pathogenic microorganism

Fishing, agriculture, sanitation, most outdoor work

Dermal, Inhalation
ingestion

Infectious disease

Increased flooding, soil
and water contamination

Vector-borne infectious agents

Food-animal production, most outdoor work

Dermal

Infectious disease

Increased range of
vectors

Soil dust

Agriculture, construction, most outdoor work

Inhalation
ingestion

Silicosis, cardiopulmonary

Drier conditions

Industrial processing
chemicals

Chemical manufacture, emergency response
operations

Dermal, Inhalation
ingestion

Numerous: Carcinogenic, Asthma,
COPD, cardiopulmonary efc

Flood, wildfires

Wildfire smoke

Firefighting, agriculture

Inhalation

Respiratory

Drier conditions

Exposure to extreme condition
(temperature and humidity)

Firefighting, oil and gas workers, and all cutdoor
workers exposed to direct sun,

Dermal, Inhalation
Ingestion

Heat exhaustion, heat stroke, chronic
kidney disease, chemical poisoning,
injury

Extreme condition

Other indirect climate-related
hazards

Low-income groups with limited health protection;
workers with existing non-climate health problems
affected by heat

Dermal, inhalation,

Ingestion, other

Infectious diseases, non-communicable
diseases, mental health issues, etc

Others

Adapted and modified from Applebaum et al. [20] and Kjellstrom et al. [36]

HAZARD ZONE

The Impact of Climate Change
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Conclusion

Spencer Kimball said “Preparedness, when properly pursued, is a way of life, not a sudden,
spectacular program”

e C(Climate change is not a distant threat. It's a growing reality. The harsh reality is that we in the
Caribbean are not exempt from Climate Change.

® Extreme weather events such as hurricane profiles have changed.

e We must continue to create a regional body of literature - because it is our own local data
which will drive decision making.

Remember when disaster strikes the time to prepare has passed!
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