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Disaster definition

A disaster is characterized

as an encounter between “forces
of harm” (hazard)

and a human population

“in harms way” (vulnerability)
influenced by the

ecological context...

where the encounter

creates demands that exceed
the coping capacity

of the affected community

CAPACITY




Disaster ecology model

Societal/structural context

Risk factors

Resilience factors

Societal/structural context

Disaster
impact




Disaster taxonomy

"Natural” disasters Anthropogenic disasters

meteorologica

hydrological & i technological

&% climatological
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Complex emergencies/
humanitarian crises
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2017 Prominent Climate
Drivers

* Elevated ocean temperatures
* Elevated air temperatures

* Sealevel rise

» El Nifio neutral conditions

* Minimal vertical wind shear

* High thermal potential

Emergency Management (EM)
Disaster Response Challenges

* Economic limitations on pre-storm
mitigation

» Inability to pre-position and stage
supplies

» Severe damage to infrastructure
limiting response

+ Disabled government and EM
operations

+ Delayed response: time needed to
transport personnel

+ Delayed response: time needed to
transport materiel

* Inoperable and incompatible
communications

+ Limited available situational
information

+ Simultaneous responses to dispersed

populations
» Heterogeneity of response partners
» Diverse national jurisdictions
» Political considerations affecting
response priorities
» Issues of environmental injustice

+ Complexity: disasters create disasters

Hurricane Disaster Risks for SIDS: Function of Hazard x Vulnerability

2017 Atlantic Basin Hurricane Hazard Characteristics

2017 seasonal characteristics
Above average number of storms (17)

Above average number of hurricanes (10)

Above average major hurricanes (6)
Larger storms

Prolonged storm season

Multiple locale impacts per storm
Multiple storm impacts per locale

Wind hazards
Increased maximum peak wind speeds
Rapid intensification prior to landfall

Increased high intensity storm duration

Water hazards

Increased atmospheric moisture-
holding capacity

Record-setting precipitation rates
Record-setting rainfall amounts
Severe overland flooding
Mudslides in steep terrain

Sea level rise

Severe storm surge impacts
Severe coastal wave action
Decreased flood drainage

Small Island Developing
States (SIDS) Vulnerabilities

* Located in the MDR

* 360° coastal perimeter
* Minimal elevation

* Mountainous terrain

* Physically remote

* Geographically isolated
* Clusters of islands

» Developing states

* Resource limitations

* Limited EM capacity

2017 Atlantic Hurricane Season Disaster Consequences for SIDS

2017 Hurricane Disaster Consequences

General effects

Disabling economic crises
Disruption of government functions
Extensive structural / home damage
Population displacement

Lack of food, clean water

Infrastructure impacts

Power outages
Communication disruptions
Transportation disruptions
Fuel shortages

Port/airport damage/closures

Health system impacts

Hospital closures

Healthcare services disruptions
Life-saving treatment disruptions
Lack of medications

Agricultural impacts
Cropl/livestock losses
Diminished agricultural production

Systems impacts
School damage/closures
Worksite damage/closures

Public Health Consequences

* Impact phase mortality

* Post-impact phase mortality

* Morbidity: physical injury

* Morbidity: heat-related injury

* Morbidity: chronic disease
exacerbation

* Morbidity: vector-borne diseases

* Morbidity: water-borne diseases

* Morbidity: environmental hazard
exposure

* Morbidity: psychological distress

* Morbidity: psychopathology
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Drivers

» Elevated ocean temperatures
* Elevated air temperatures

* Sealevel rise

» El Nifio neutral conditions

* Minimal vertical wind shear

* High thermal potential

Emergency Management (EM)
Disaster Response Challenges

* Economic limitations on pre-storm
mitigation

* Inability to pre-position and stage
supplies

* Severe damage to infrastructure
limiting response

« Disabled government and EM
operations

« Delayed response: time needed to
transport personnel

« Delayed response: time needed to
transport materiel

* Inoperable and incompatible
communications

* Limited available situational
information

e Simultaneous responses to dispersed

populations
* Heterogeneity of response partners
« Diverse national jurisdictions
» Political considerations affecting
response priorities
» Issues of environmental injustice

+ Complexity: disasters create disasters

Hurricane Disaster Risks for SIDS: Function of Hazard x Vulnerability

2017 seasonal characteristics

Wind hazards
Increased maximum peak wind speeds
Rapid intensification prior to landfall
Increased high intensity storm duration

2017 Atlantic Basin Hurricane Hazard Characteristics
Water hazards

Severe storm surge impacts
Severe coastal wave action
Decreased flood drainage

Small Island Developing
States (SIDS) Vulnerabilities

* Located in the MDR
* 360° coastal perimeter
* Minimal elevation

* Mountainous terrain

* Physically remote

* Geographically isolated
* Clusters of islands

» Developing states

* Resource limitations

* Limited EM capacity

aster Consequences for SIDS

Disabling economic crises
Disruption of government functions

Fuel shortages
Port/airport damage/closures

2017 Hurricane Disaster Consequences
General effects

Health system impacts
Hospital closures
Healthcare services disruptions
) g treggent disruptions

age/closure
Worksite damage/closures

Public Health Consequences

* Impact phase mortality

* Post-impact phase mortality

* Morbidity: physical injury

* Morbidity: heat-related injury

* Morbidity: chronic disease
exacerbation

* Morbidity: vector-borne diseases

* Morbidity: water-borne diseases

* Morbidity: environmental hazard
exposure

* Morbidity: psychological distress

* Morbidity: psychopathology




HAZARD: Climate influences on 2017 Atlantic basin hurricane hazard characteristics

2017 Prominent climate drivers

» Elevated ocean temperatures
» Elevated air temperatures

» Sealevel rise

« El Nifio neutral conditions

* Minimal vertical wind shear

* High thermal potential

—_

2017 Atlantic basin hurricane hazard characteristics

2017 seasonal characteristics

Above average number of storms (17)
Above average number of hurricanes (10)
Above average major hurricanes (6)
Larger storms

Prolonged storm season

Multiple locale impacts per storm
Multiple storm impacts per locale

Wind hazards
Increased maximum peak wind speeds
Rapid intensification prior to landfall
Increased high intensity storm duration

Water hazards

Increased atmospheric moisture-
holding capacity

Record-setting precipitation rates
Record-setting rainfall amounts
Severe overland flooding
Mudslides in steep terrain

Sea level rise

Severe storm surge impacts
Severe coastal wave action
Decreased flood drainage



Increased frequency of disaster-generating climate events (tropical cyclones, heat waves, droughts, and floods)
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Increased frequency of disaster-generating climate events (tropical cyclones, heat waves, droughts, and floods)
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2017 Atlantic basin hurricane season: 17 named storms
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2017 Atlantic basin hurricane season: publications

Mitigating the Mental and Physical Health
Consequences of Hurricane Harvey

The complexity of risk landscape and the

|erge-scale traumatic events can have more substantial

potentizly
ing Hurricane Harvey. Duning the 5 days of Huricane
Harvey, Tenzs

and Loulstana and set a continantal US record for rain-

health c 25 than the disaster.
The mental and physical health consequences of an
evert lke Hurrlcane Harvey are long-lasting. Harvey's
physical health consequences included mortality, pri-
marlly drowning dezths oocurring In submerged ve-

fall at51.88 In (G178 om). Amang

hicles lzted fatzlties were

ractly affacted by the storm, more than 22 000 were
rescued from d 32 000 dis-

placed sur housed In shelters,
and at keast 450 000 will apply for Federal Emergancy
Maznagement Agency (FEMA) disaster assistance.
Morethan 100 DDDhmwsledamqedmdmlywu
of the affec

tallled through September 5)° and Injurles Including
|zcerations, puncture wounds, abrasions, fractures, and
Insact hites (foating fire ant colonles have bean a par-
ticular hazard) that commanly eocur during dean-up
artivities. Residents are actively gutting their homes
‘to stave off mald. The health effects of widespread

IEES D

aidremv!ysnmatsarepm]enedm E:Deedihnse

admixture of sewage, towins, and other hazardous
suStaNCes- straats, and

an Eﬂmat!d SI&O il In damages). The wsually cr-
cumspect National westher Senvice twested, "This event

have not baen evaluated.
The psychalogical consequences of Hurricane

anything axperienced
During Hurricane Harvey, Texasand L

hazardsdurng theevent, losses zndhardships Intheat.
tarmath,

dents experienced the full of hurricane
hazards: cyclonic winds, tornadoes, storm surge along

30nC

..what happens to populations in the

months and years after large-scale
traumatic events can have more

substantial health consequences than

the immediate disaster.
‘What made Harvey an exceptional hurricane was that

cations for
nessandc
of the mental health ounsequ!nl:es of natural and
human-generated (anthropogenic) di-
sastershave shown that, for hurricanes,
up to half of those who survive being
diractly in the storm’s path risk devalop-
Ing posttraumztic stress disorder (PTSD),
and that 10% of those who lve In the vi-
cinity of the storm may also develop
PTS0.5% Sclentific evidence gleaned
residents from aress that
‘were directly affected by Hurricane Katrina showed

water, rather thanwind, ‘destructive force.

that experienced nearly universal expo-

Harvey
nundation that resulted from rain bands that spialed
inland from the gulf, overflowing Houstom's reservoirs

are andac high
30-day prevalence of aniety-mood disorders (31.29).7
Ensurlrg that health care system managers and clink

Port Arthur, Texas, and drench westem Loulsiana.

The Harvey disaster

and talevisad. However, this resporse s typical of re-

theser
nm and treatment systems Is oritical.

Awallzble evidence suggests how emengency re-
sponders, cinidans, and health care systam managers

spanse to such events—early Initial higl y
e and response activities. The storm-zffected region

eral emergency personnel and resources. Yet history

teaches that resources wil be time-
Imited. Responder units will b and rede-

cnmest e Dse-
quences. Early psychological Intervention s already
under way In the Immediate postdisaster phase of
Huriczne Harvey: Disaster behavioral health tazms are
Integrated Into the responsa, providing psychological
first aid and for urgent psychiatric needs at

ployed and the media focus i aiready shifting else-

Houston's 2 large consolidated shelters. However, the

where, inthiscase, Stastrophic storm
{Huricane Immial.
Public health officiaks and that what

reach of these brisf-duration & limitad. In
COntrast, resear taland

happens to populations In the months and years after

econ
those affected by the hurricane will do as much, if not

AN Dctobor 17,3017 Vokma 318, Numbor 5
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Preparing for the Next Harvey, Irma, or Maria — Addressing

Research Gaps

James M. Shultz, Ph.D., and Sandro Galea, M.Dv, Dr.P.H.

have iluminated our kmowledge
gaps regarding the consequences
of disasters and their mitigation.

Hurricanes Harvey, Irma, and
Maria affected large populations
and caused widespread destruc
tion, resulting in massive respurce
losses and economic costs. We
kmow quite a it about the likely
consequences of these storms.
As winds diminish and rescues
procesd, the response focus rapid-
Iy shifts toward reestabilishing es
sential infrastructure. Top mitigs
thon priorities include distributing
survival necessities, restoring pow-
er, and bringing hospitals back
on line. These actions minimize
shortterm health threats such as
patients with chronic health con-
ditions decompensating or losing

access to life-sustaining treas
ments and populations’ & posure
to deadly heat stress and water-
bome and vectorbome diseases.
Performed effectively, they also
forestall longer-term mental health
conseguences.

We know that a substantial
proportion of people who were
directly exposed to fe-threaten-
ing storm hazards, were physical-
v injured, lost a loved one, or lost
substantial resources may report
increased symptoms of mental
disorders in the coming months,
with post- tic stress disor-

A stepped-care approach in-
cludes 3 number of phased ele-
ments. During the disaster im-
pact, these inclhede moving people
to safety, providing survival needs,
and reuniting separated family
members. In the immediate after-
math, it’s important to maintain
of restore care, provide access to
medications for persons with pre-
existing conditions, meet short-
term practical needs, and assess
hazard exposures and resource
losses. Ower the longer term, it's
essential to maintain ongoing sur-
vedllance, and referral as needed,
for the onset of psychopathology
in persons who've been injured,
bereaved, or experienced traumat-
i exposures or severe losses.
Rapid restoration of social and
ic function contributes

der (PTSL) as the sentine! condi-
tion.! PTSD and depression may
also develop in storm-affected
people who were not directly ex-
posed, albeit at lower rates.

N ENGL) MED NEM.OPS

substantially to population health
and well-being after these events.”

The closeness in time and
space of these storms has con-
flated them in the public narra-




VULNERABILITY: Small Island Developing States (SIDS)

Small Island Developing States
(SIDS) Vulnerabilities

* Located in the MDR

» 360° coastal perimeter

* Minimal elevation

* Mountainous terrain

* Physically remote

» Geographically isolated

* Clusters of islands

» Developing states

* Resource limitations

« Limited emergency management
capacity
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2017 Atlantic basin hurricane season: publications

Comment

Mitigating tropical cyclone risks and health consequences:

urgencies and innovations

The P
to the 2017 Atlantic besin hurricanes and the protracted
health and social consequences of these stomms
highlight the destructive potential of tropical gyclones™
Two factors are contributing to the progressively in-
creasing risk for weather-related disasters throughout
the 21st century.* First, as the oceans warm and the
sea levels rise, prominent tropical cychone harards are
quantifiably increasing over time. especially paak storm
intensity, maximum predpitztion rate, frequency of the
mnstlnmmwaraalmnto‘fmmmge

Goals® recogniss the primacy of disaster risk reduction,
which pnanr.lses the upstream alements of prevention,
and over the d

focus on rescue and response.™ Disaster risk reduction
partners smoothly with dimate change adaptation by
fully encompassing it™

Effiectiver
between atmospheric and oceanographic  scdentists,
hydrologists, structural engineers, wban planners, legal
scholars, and social sdentists in active partnership with
madld. jpublic hesith, and health-cre professionals; all

flooding** Second, g, driven
by population growth, urbanisation mmbnad with
increasing  population density (particularty in coastal
dties bordering the world's tropical cydone basins),
the disproportionate risk for small idand developing
states (SID5)}—22 of 20 SIDS in the Caribbean region
were affected by at least one 2017 storm,? damaged
eogystems, fragile and fafling infrastructure and
increasing socioeconomic disparities. The public health
consequences of tropical cydones will commensurately

to increasing risk? The 2017 Atlantic storms brought
these risk dynamics into dear view.

After a lull of several years with few land-falling
hurricanes in the Atlantic, the 2017 season has re-
energised the conversation around disster sk
reduction and managernent. Unless action is taken to
mitigate harards and invest in adaptive capacity, losses
could increase sharply throughout the Z1st century
& sironger stonms encounter populations lBuing in
environments with marked areas of

their expertise with emergency managers
and disaster response personnel.* Also at the macno level,
fragile infrastructure must be redesigned and renovated.
As observed repastedly throughout the 2007 season,
long electrical power outages decapitate the emergency
responte. and are thus life threatening. Also, regional
satellite and communications capabilities must be
dramatically upgraded.

Fortunately, some model programmes worthy of
emulation exist. The Atlantic storms reinforced the
importance of the Pan American Health Organization
initiztive to create dissster-proof safe and gresn
hospitals throughout the western hemisphere. The
U5 public hesith preparedness approach of oreating
regional health-care coordination could be adapted to
provide care for island-based populations and coastal
‘communities that sustain damage to the point at which
local health delivery is hindered or i

At the community level, local emergency managerment
plans will need to be updated on the basis of lessons

Therefore, 2017 could be a harbinger of things to come
that reguire innovative solutions on multiple levels to
match the complexity of effectively goveming tropical
oydone risks and consequences. With these hazand and
vulnerability patterns in mind, Donimmmg tropical

of the

leamed and redevelopad to prioritise disaster risk
reduction approaches™ Evacuation procedures must
be revisited in light of previous experiences, induding
asswing adequate fuel supplies along the designated
rovtes and creatively using public transport options?
Post-storm damage assessment data can usefully guide

ydone risks will require a
approach on several scales.

Important contributors to future tropical oedone
risk are people’s vulnerability slong with enosion of the
acnsystermn's natural buffer function. The M&—}JSmdaJ
Famework® and the UN i

of tougher building codes. Community
shelter systems should be expanded, retrofitted, and
fiortified towithstand stronger stoms.

Dumgzmﬂemedhrmmdadbzaneamm
issue. One is maintzining and

worw thwlarcet comiphrmtry hesith Vol 2 March 2038
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Risks, Health Consequences, and Response Challenges
for Small-Island-Based Populations: Observations From
the 2017 Atlantic Hurricane Season

James M. Shultz, M5, Ph; James P. Kessin, Ph; J. Marshall Shepherd, PhD;
Justine M. Ransdell; Rory Walshe; 1lan Kelman, PhD; Sandro Galea, MD, DrPH

The intersely active 2017 Atlantic basin hurricane season provided an opportunity to examine how climate
dr\'as induding warming cceans a1d reng seas, exacertaled fopical cyclone harards. The season also
i o

the unique

residing on Small sland Developing States (SIDS) o the

cabistophic potential of these storms. During 2017, 22 of the 29 Caribbean SI0S were aflecked by at kast one
named storm, and multiple 5105 epenenced exdreme damage. This paper aims to review the muliplicity of
shorm impacks an Carbbean SIDS houghout the 2017 season, b explicate the influences of climate drivers
on starm formation and intensity, to explae the propensty of SI0S b sustain severe damage and prolonged
disruption of essartial services, to document the spectum of public health comsaquencss, and b delineats
the daunting hurdles that chalienged emengency response and recovery operations for island-based, dissster-
affected populations. (Deaster Med Public Health Preparedness. 20180:1-13)

Key Words: climate change, climate driver, disaster, disaster resporse, hazard, health comsequences,

hurricane, risk, Small |sland Developing States, tropical cyclone, topical storm, vul nerability

he United Natiors (UN) offcially receognizes
the precarious existence of 57 Small lsland
Developing States (SIDS), distributed acros
3 vt ocean regions occupying the eanth's tropial and
subtropical beltline (Table 1)."" Twentynine of the
SIDS are in the Caribben mgion. Throughow the
highly active 2017 Addantic basin hurricine season, a
series of human population encounters with strong
mopical eyckmes underscorad the vulnerabilities of
SI0SE 1o the impacts of cimate-rebred stom bomands,
The Caribbean SIDS sstained the brant of luman
harm and public heakh consequences @ well =
structural damage and envirommental devas tation .

Aiming to advance our understanding of the particuar
Turden Biced by SIDS in the fice of exalating wrlner-
atilities to hurmicanes, we ongmed our discusion (1)
document the 2017 stomm impacts on the Cariblean
SI0S and then, in sequence, (1) describe the climate-
rebater] homards dhut influenced the destructive cracity
of the seamon’s tropical cyclanes, (3) outline the unigue
divsser nidk bmdwagpe ko SIDS, (4) sanmurize the
cmcades of hurricme health consequences, and (5)
explore the constellation of challenges thoat impecded,
ancd sometimes derailed, an effective disster regpome.

2017 ATLANTIC HURRICANE IMPACTS ON
CARBBEAN REGION SIDS

Sewerteen rumed tropicl cyclones devekoped during
the 2017 Athintic husin Iummicme seson, beginning in

Ageril and extending into early November, along with
twe wenker systems (2 topical depression and a poten-
il tropical eyelome) (Figure 10 Worklwide, tropical
epclones are vartably termed hirdemes, pphooms, o
cpckomes, cepencing upon their husin of origin.’ Atbintic
stomme are clasified acconding o their peak sstained
wind speeds and comeponding windoosel darage
estinmtes, acconfing to the Saffr-Simpeom hurricme
wind scale (SSHWS)® Tropical systems are mamed,
uing alplobetical liss, once they amain mopiol semm
force velocities (373 mph). If wind speeds increse 1o
T4mph or higher, the mopical stomm gradetes w a
Inerricane status. Hurricanes are further clasified, baed
on ranges of wind speeds, into Categories | through 5.
The top 3 categories (3-5) are major hurricanes,

Ameng the 17 named storms in 2017, 7 had dheir
highest wind velocities in the mopical stom range,
wheress the other 10 storms attained hurricane wind
speeds. Six Iurricanes reached major hurricane stans,
with winds in excess of 110 mph.

We amlyzd the Natiomal Hurricme Center (NHC)
2017 storm archive files, examining the map sequen-
ces o identify the SIDS thar experienced tropical
storm andfor hurricane wind fields during the pasage
of each storm ¥ For each Atlantic basin named storm,
the archive contains a series of maps, wxbed every
6 hours, disphaying the path of the storm and the
geogrphic center of eireulation surrounded by a red
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2017 Atlantic basin hurricane season: key findings

Risks, Health Consequences, and Response Challenges
for Small-Island-Based Populations: Observations From
the 2017 Atlantic Hurricane Season

James M. Shuliz, MS, PhD; James P. Kossin, PhD; J. Marshall Shepherd, PhD;
Justine M. Ransdell; Rory Walshe; llan Kelman, PhD; Sandro Galea, MD, DrPH

9-0f-17 named storms brought tropical storm or hurricane force winds to at least 1 SIDS

22-0f-29 Caribbean Region SIDS were impacted by at least one of the 2017 Atlantic storms

4 SIDS were impacted by 1 storm; 13 SIDS were impacted by 2 storms; 5 SIDS were impacted by 3 storms

For 11 SIDS, maximal storm winds were tropical storm force

For 11 SIDS, maximal storm winds were major hurricane force

9 SIDS experienced the direct landfall of a major hurricane

ETHICS: Environmental injustice — SIDS contribute minimally to climate change and greenhouse gas emissions but are
sentinels for the most severe impacts of rising temperatures, sea-level rise, climate-related disasters




2017 Hurricane Irmaimpacted 14 SIDS, including 8 at major hurricane
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2017 Hurricane Maria impacted 16 SIDS, including 5 at major hurricane
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HAZARD: Atlantic basin hurricane hazards
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HAZARD: Atlantic basin hurricane hazards

Puerto Rico




Public health consequences
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HAZARDS: Impact/post-impact phase e
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- deluging rain
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inland flooding =
mudslides
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Injury-related psychological distress
Exposure to vectors for Zika, dengue, chikungunya




HAZARDS: Impact/post-impact phase
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Disaster behavioral health precepts
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@ PeYCHOLOGICAL One day in San Juan: Puerto
Ricans search for normality
amid the debris

. . .. Puerto Ricans struggle to carry on with no school, little electricity and few

'S indications of when the island will overcome the effects of Hurricane Maria
by Amanda Holpuch in San Juan

MEDICAL
“FOOTPRINT”

In a disaster, the size of the
psychological footprint

greatly exceeds the size of the
medical footprint
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Disaster behavioral health precepts ==v~. B na disaster, psychosocial consequences

A I N TRt e S oxtend along a spectrum of severity.
Severity relates to the degree and intensity of exposure
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Disaster behavioral health precepts

In a disaster,
psychosocial
consequences
expand across a
range of duration
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2017 Prominent Climate
Drivers

* Elevated ocean temperatures
* Elevated air temperatures

* Sealevel rise

» El Nifio neutral conditions

* Minimal vertical wind shear

* High thermal potential

Emergency Management (EM)
Disaster Response Challenges

* Economic limitations on pre-storm
mitigation

» Inability to pre-position and stage
supplies

» Severe damage to infrastructure
limiting response

+ Disabled government and EM
operations

+ Delayed response: time needed to
transport personnel

+ Delayed response: time needed to
transport materiel

* Inoperable and incompatible
communications

+ Limited available situational
information

+ Simultaneous responses to dispersed

populations
» Heterogeneity of response partners
» Diverse national jurisdictions
» Political considerations affecting
response priorities
» Issues of environmental injustice

+ Complexity: disasters create disasters

Hurricane Disaster Risks for SIDS: Function of Hazard x Vulnerability

2017 Atlantic Basin Hurricane Hazard Characteristics

2017 seasonal characteristics
Above average number of storms (17)

Above average number of hurricanes (10)

Above average major hurricanes (6)
Larger storms

Prolonged storm season

Multiple locale impacts per storm
Multiple storm impacts per locale

Wind hazards
Increased maximum peak wind speeds
Rapid intensification prior to landfall

Increased high intensity storm duration

Water hazards

Increased atmospheric moisture-
holding capacity

Record-setting precipitation rates
Record-setting rainfall amounts
Severe overland flooding
Mudslides in steep terrain

Sea level rise

Severe storm surge impacts
Severe coastal wave action
Decreased flood drainage

Small Island Developing
States (SIDS) Vulnerabilities

* Located in the MDR

* 360° coastal perimeter
* Minimal elevation

* Mountainous terrain

* Physically remote

* Geographically isolated
* Clusters of islands

» Developing states

* Resource limitations

* Limited EM capacity

2017 Atlantic Hurricane Season Disaster Consequences for SIDS

2017 Hurricane Disaster Consequences

General effects

Disabling economic crises
Disruption of government functions
Extensive structural / home damage
Population displacement

Lack of food, clean water

Infrastructure impacts

Power outages
Communication disruptions
Transportation disruptions
Fuel shortages

Port/airport damage/closures

Health system impacts

Hospital closures

Healthcare services disruptions
Life-saving treatment disruptions
Lack of medications

Agricultural impacts
Cropl/livestock losses
Diminished agricultural production

Systems impacts
School damage/closures
Worksite damage/closures

Public Health Consequences

* Impact phase mortality

* Post-impact phase mortality

* Morbidity: physical injury

* Morbidity: heat-related injury

* Morbidity: chronic disease
exacerbation

* Morbidity: vector-borne diseases

* Morbidity: water-borne diseases

* Morbidity: environmental hazard
exposure

* Morbidity: psychological distress

* Morbidity: psychopathology
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