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Health Facilities in the Caribbean;
How vulnerable are they?

Tony Gibbs
Consulting, Engineers, Partnership, lLtd

Natural Hazards in the Caribbean

Earthquakes
Volcanic activity
Tsunamis
Hurricanes
Storm surge and wave action
Torrential rains
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THE TSUNAMI HAZARD AT KICK'EM JENNY VOLCANO
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Maximum Storm Surge (50-year return)

USAID-OAS

Belize Surg g

e

The many low Cays of N
Belize are quite

vulnerable to waves and

surge, and the low coast

of the northern half of

the country is easily

flooded.

Surge Heights

USAID-OAS
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Maximum Wave Heights (50-year return)
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w2 Estimated deaths caused by hurricanes

’_'1‘“*_;‘_1 Estimated cost of hurricane damag
P (1994 dollars in billions) .

U.S. mainland data only
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“On account of the fact that there is no
glory in the foundations, and that the
sources of success or failure are hidden
deep in the ground, building
foundations have always been treated
as stepchildren; and their acts of revenge
for lack of attention can be very

embarrassing.”
Prof Karl Terzaghi (birthday 02 October)
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Liguifaction and differential settlement lead to catastrophic losses.
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Hospital with irregular plan shape (PAHO CD-ROM)

1998
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Photo 31 - Chemistry and Haematology
High-level cupboards left open
Contents are vulnerable in the event of an earthquake.
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Photo 32 - Microbiclogy
High-level cupboards kept closed to protect contents in the event of an earthquake

Essential equipment should be securely fixed
to ensure continuous functioning during earthquakes. (PAHO CD-ROM)
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The lives of patients
may depend on the
continuing
functioning of
medical equipment
immediately after an
earthquake. (PAHO)

If the wrong word is used sufficiently often, it
(regrettably) becomes the correct word. That
is how language evolves. The word
“damages’, up to now, is a legal term
meaning a sum of money claimed or awarded
in compensation for a loss or injury.

The currently correct word that should be
used when talking about harm or injury
impairing the value or usefulness of
something is “damage”, a collective noun.

21 November 2006
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Roof deck removed
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Paediatric ward
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Karl Héusner Memorial Hospital, Belize City, Belize after Keith in 2000

MAPA PRELIMINAR DE ISOSISTAS; 22/09/03; Ms=6.5
(basado en informacion obtenida por medio de la prensa dominicana y por encuestas telefonicas;
realizado por Sergio Mora/BID

VIIl = Valor de intensidad (Escala de Mercalli Modificada (IMM)
=t =|sosista
* = Epicentro; segun NEIC-USGS

25 de setiembre, 2003
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Comarazamy

Healthcare Facilities
in
Grenada, Grand Cayman,and Dominica
as impacted by
Hurricane Ivan and| the Eanthguake of 21 Noy, ‘04
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H*WIND Hurricane Ivan Windfield

e Ivan 1930 UTC 07 Sep 2004
o

]

Hurricane Ivan Just Before Striking
Grenada

Central Pressure 956 mbar

Radius to Maximum Winds ~ 15 km
Max Winds over Water~115 mph
(sustained)

Peak Gust Wind on Land~135 mph

100 Year 1 minute wind over water
(CUBIC)
~95 mph

Supplied by Peter Vickery

-

Fallen power lines in Morne Rouge
pose problems for ground transport.
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AT&T Cellular Tower at Ri
EOC in background

Princess Alice Hospital — photo Bubb
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Princess Alice Hospital
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Princess Alice Hospital (Grenada)
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Princess Alice Hospital

Princess Alice Hospital
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Princess Alice Hospital, Doctor’s Residence

Princess Alice Hospiwtall, Doctor’s Residence
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Princess Alice Hospital, Doctor’s Residence

Ghrand Anse' H'ealth Centre
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Grand Anse Health Centre

St George’s Health Centre (Grenada)
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St George s Health Centre (Grenada)

Richmond Home — photo Bubb
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Richmond Home (Grenada)

AI;li ;
Richmond Home (Grenada)
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My former family home — Carlton House

.H.

[

Carlton House (Grenada)
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Medical Stores (Grenada)
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The 'D'uncén Ward |

the retrofit roof performed well
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The Duncan Ward

retrofit shutters broke

past )

New (backgroUnd) and old (foreground) buildings at the hospital
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Broken Windows in the Plant Room at the New Hospital
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Broken door at the New Hospital
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lvan -- NOAA
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Hurricane Ivan 1930 UTC 12 Sep 2004

Max | -min sustained surface winds (ki) far marine exposure -
Amalystn buasesd on SHIP lrom 2018 - J018 31 GEHES Erom LRO2 - 1802 73 H ' l ' I
DRIFTING_EUOY from 1700 - 17 m 1639 - 1830 E u rr I Ca e Va

CHAN Erom 2009 - 200 23 BACKS 05
GPSSONINH WLISS lrvms 1839 - LEIS 2 SEMRAZ froms 1513 - 2121 50
1930 w000 mb

Hurricane lvan Near Cayman

*Central Pressure ~920 mbar

*Max Winds in Storm~125 mph
(sustained over water)

*Rmax~20-30 km
*Max winds offshore Cayman ~ 110 mph
*Peak Gust Winds on Land~125 mph

:'::::,.",.":m.....,.mg;'.,m; Supplied by Peter Vickery

NOAA / AOML / Hurricane Research DHvislon
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Grand Cayman, East En'd Clinic

Tony Gibbs 49



Vulnerability of Healthcare Facilities 21 November 2006

Grand Cayman, Bodden Town Clinic
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Grand Cayman, General Hospital
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Grand Cayman
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Grand Cayman

Grand Cayman
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Grand Cayman

Grand Cayman
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Grand Cayman
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Grand Cayman
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Grand Cayman, Safe Envelopes

Tony Gibbs 56



Vulnerability of Healthcare Facilities

.u .O .— & octobre 1974 (MI 7 .4)

Antigua
o

10 novembre 1935 —.

Montserrat & C0O

Les Saintes fe)

Epicentre du séisme
du 21 Novembre 2004
(MI: 6.3

Les dix principaux séismes
de 1843 a4 2004 Martinique

Intensité des épicentres

degré 9.0 et sup, (destructions généralisées)
degré 8.0 et 8.5 (dégits massifa)

degré 7.0 et 7.5 rdommages prononcés)
degré 6.0 et 6.5 (dommages légers)

degré 5.0 et 5.5 (séisme largement ressenti)

degré 4.0 et 4.5 (séisme faiblement ressenti)

Brgm, izFrance-Antilles, 2004

(e} o @ ostewier a3 0M80)

23 avril 1897 (M 6.0)

‘3’®—T15 mai 1851 (MI6.0)

@ 5juin 1999 (M 5.4)

@ 21 mai19sE M T

1 11 Janvier 1539 (MI7.5)

@ 19mars 1953 (M T.5)
%

Sainte-Lucie

Feullict, 2000
@\ Tectonique %
-~ PGP

Tony Gibbs

21 November 2006

57



Vulnerability of Healthcare Facilities 21 November 2006

Tracé subduction
. i BASSIN en profondeur
BASSIN H ARC H IASSIN i - B )
D'ARRIERE-ARC! VOLCANIQUE | P T\::E‘M { SRS E DaASCREToN
WSW
! Martinique
L3

Ride de Tiburon |

Ride subductee 7

Sismicité locale intra plagues Caraibes
(documert Gedter of. rapport ERGM-RP51252-FR)
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Diagrammatic cross-section of the Eastern Caribbean island arc IlNustrating the structure and the processes acting
on it. 1. Undeformed sediment. 2. Deformed and/or consolidated sediment. 3. Igneous crust produced by the
volcanle arc. 4. Maln oceanic crustal layer and lower crust of arc. Vertical exaggeration 2:1,

Structure in the Region of Barbados
(Westbrook, 1970)
Natural Hazards in the Caribbean

Figure 10
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Sismicité lacale intra plagues Carabes
[ocumant Cctar cf, rapport DRGM-RPS1ZE0FR]
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“Speak through the
earthquake,

wind, (water)
and fire

O still small voice of calm!”’
— Whittier/Gibbs —
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The Lessons:
0 Redress the balance.

0 Allocate more resources to
the prevention of disasters
and the reduction of damage
from natural hazard events.
Prevention and reduction are
at least as important as
preparedness and response.

Disaster Mitigation for Health Facilities (Full Text

Introduction

Annex | - Checklist for Vulnerability Surveys (Wind)

Annex Il - lllustrations (Wind)

Annex |11 - Checklist for Vulnerability Surveys (Earthquakes)
Annex 1V - lllustrations (Earthquakes)

Annex V - Checklists for Maintenance Operators
Bibliography
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