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Anguilla, Antigua and Barbuda, The Bahamas, Barbados, Belize, British Virgin Islands, Dominica, Grenada,
Guyana, Jamaica, Montserrat, St Kitts/Nevis, Saint Lucia, St Vincent and the Grenadines, Trinidad and Tobago,
Turks and Caicos Islands.




Acceptable risk
The level of loss a society or community considers acceptable given existing social,

economic, political, cultural, technical and environmental conditions.

In engineering terms, acceptable risk is also used to assess structural and non-structural
measures undertaken to reduce possible damage at a level which does not harm people
and property, according to codes or "accepted practice" based, among other issues, on a
known probability of hazard.
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Level 1 A minor incident for which local
resources are adequate and
@A available. A state of emergency

may or may not be declared.

Level 2 A moderate incident for which local
resources are not adequate and
assistance may be required on a
. limited basis. A state of emergency
may or may not be declared.

LA s Level 3 A major incident for which local
= 8 8 resources are overwhelmed and
"8 regional and international resources
8 g " are required. A state of emergency

18 9 | " is declared.
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- National Meteorological Office — see Contact

List at the end of the chapter

- Caribbean Institute for Hydrology and

Meteorology www.cimh.edu.bb

- Caribbean Disaster Emergency Response

Agency www.cdera.org

- National Hurricane Centre www.nhc.noaa.gov/
- FAQ — Hurricanes, Typhoons, TropCyclones

www.aoml.noaa.gov/hrd/tcfag/tcfagHED.html

- UNOCHA — www.reliefweb.int
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When it comes to hurricanes, wind speeds do niathebwhole story. Hurricanes produce storm

surges, tornadoes, and often the most deadly efrdind flooding.
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Central
Cat Pressure

Winds

Surge

Damage

(millibars)

1 | Greater than
980

74-95
mph

3-5ft
1.0-
1.7m

MINIMAL
Damage primarily to shrubbery, trees, foliage,
and unanchored homes. No real damage to other
structures. Some damage to poorly constructed
signs. Low-lying coastal roads inundated, minor
pier damage, some small craft in exposed
anchorage torn from moorings.

2 | 979-965

96-110
mph

6-8 ft
1.8-
2.6m

MODERATE

Considerable damage to shrubbery and tree

foliage; some trees blown down. Major

damage to exposed mobile homes.

Extensive damage to poorly constructed

signs. Some damage to roofing materials of

buildings; some window and door damage.

No major damage to buildings. Coast roads and low-lying escape
routes inland cut by rising water 2 to 4 hours before arrival of
hurricane center. Considerable damage to piers. Marinas flooded.
Small craft in unprotected anchorages torn from moorings. Evacuation
of some shoreline residences and low-lying areas required.

3 964-945

111-
130
mph

9-12
ft
2.7-
3.8m

EXTENSIVE

Foliage torn from trees; large trees blown

down. Practically all poorly constructed

signs blown down. Some damage to roofing

materials of buildings; some wind and door

damage. Some structural damage to small

buildings. Mobile homes destroyed. Serious

flooding at coast and many smaller structures near coast destroyed,;
larger structures near coast damaged by battering waves and floating
debris. Low-lying escape routes inland cut by rising water 3 to 5 hours
before hurricane center arrives. Flat terrain 5 feet of less above sea
level flooded inland 8 miles or more. Evacuation of low- lying
residences within several blocks of shoreline possibly required.

4 944-920

131-
155
mph

13-18
ft
3.9-
5.6m

EXTREME
Shrubs and trees blown down; all signs
down. Extensive damage to roofing
materials, windows and doors. Complete
failures of roofs on many small residences.
Complete destruction of mobile homes. Flat
terrain 10 feet of less above sea level
flooded inland as far as 6 miles. Major damage to lower floors of
structures near shore due to flooding and battering by waves and
floating debris. Low-lying escape routes inland cut by rising water 3 to
5 hours before hurricane center arrives. Major erosion of beaches.
Massive evacuation of all residences within 500 yards of shore




Central
Cat  Pressure Winds Surge

(millibars)

possibly required, and of single- story residences within 2 miles of
shore.

5 | Lessthan | 156+ | 19+ ft CATASTROPHIC

920 mph | 5.7+ | Shrubs and trees blown down; considerable

m | damage to roofs of buildings; all signs down.

Very severe and extensive damage to

windows and doors. Complete failure of roofs

on many residences and industrial buildings.

Extensive shattering of glass in windows and

doors. Some complete building failures. Small buildings overturned or
blown away. Complete destruction of mobile homes. Major damage to
lower floors of all structures less than 15 feet above sea level within
500 yards of shore. Low-lying escape routes inland cut by rising water
3 to 5 hours before hurricane center arrives. Massive evacuation of
residential areas on low ground within 5 to 10 miles of shore possibly
required.
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Advisory or Bulletin

The terminology may differ according to each
Caribbean territory. An advisory or bulletin is just a
simple information note to let the public know of the
development of a cyclone or disturbance which
they should monitor.

On hearing an advisory or bulletin the public
should:

Continue normal activities but stay tuned to radio
and television for further messages.

Watch

A “tropical storm watch” s issued by your local
meteorological office when it is possible that
tropical storm conditions, including winds from 39
to 73 mph could pose a threat to a specific island
or coastal area within 36 hours.

A “hurricane watch” s issued for a specific island

On hearing a storm or hurricane watch, the
public should:

- Review emergency preparedness; requirements,
especially family emergency plans;

- Continue to listen to weather advisories on radio;

- Be ready to take quick action in case of a
Warning;
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or a coastal area for which a hurricane or a
hurricane-related hazard is a possible threat within
36 hours.

- Establish contact points.

Warning

A “tropical storm warning” s issued for a specific
island or coastal area when tropical storm
conditions, including winds of 39 to 73 mph are
expected in 24 hours or less.

A “hurricane warning” is issued when a cyclone
with sustained winds of 74 mph or stronger is
expected in a specific island or coastal area in 24
hours or less. A hurricane warning remains in effect
when dangerously high water or a combination of
dangerously high water and exceptionally high
waves continue even though the winds may have
subsided below hurricane intensity.

On hearing a storm or hurricane warning, the
public should:

- Stay tuned to the radio for information;
- Protect property and personal possessions

(including important documents);

- Place indoors, loose objects found in and around

the yard;

- Fill up car with gasoline;

- Pick fruit and trim trees if near house;

- Store water, food and essential medicines;

- Feed animals and pets and move indoors or

loose;

- Know where you are going to shelter if the need

arises.

All Clear

The meteorological service will advise when the
system has passed and it is safe to go outdoors.

On hearing the all clear, the public should:

- Assist in search and rescue;

- Seek medical attention for persons injured;

- Clean up debris and effect temporary repairs;

- Report damage to utilities;

- Assist in road clearance;

- Watch out for secondary hazards, fire, flooding,

etc.

- Assist in community response efforts;
- Avoid sightseeing;
- Co-operate with Damage Assessors.




Prevention and Mitigation Measures
(Long term measures)

Risk Assessment
The evaluation of risks of tropical cyclones should be undertaken and illustrated in a hazard map. The
following information may be used to estimate the probability of cyclones which may strike a country.

Analysis of climatological records to determine how often cyclones have struck, their intensity
and locations;

History of winds speeds, frequencies of flooding, height location or storm surges;

Information about 50-100 years cyclone activity.

Land Use Control

This is designed to control land use so that the least critical facilities are placed in most vulnerable areas.
Policies regarding future development may regulate land use and enforce building codes for areas
vulnerable to the effects of tropical cyclones. For example, in coastal areas, regulation can stipulate
maximum building heights, types of land and occupant density. Another option includes the purchase of
vulnerable areas by government for use of parks, sports facilities and open grazing land.

Flood Plain Management
A master plan for flood plain management should be developed to protect critical assets from flash,
riverine and coastal flooding.

Reducing Vulnerability of Structures and Infrastruc tures

New buildings should be designed to be wind and water resistant. Design standards are
usually contained in building codes;

Communication and utility lines should be located away from the coastal area or installed
underground;

Improvement of building sites by raising the ground level to protect against flood and storm
surges;

Protective river embankments, levees and coastal dikes should be regularly inspected for
breaches due to erosion and opportunities taken to plant mangroves to reduce breaking
wave energy;

Improved vegetation cover. This helps to reduce the impact of soil erosion and landslides and
facilitates the absorption of rainfall to reduce flooding.
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- National Disaster Offices — see Contact
Directory

- UWI Seismic Research Unit
WWW.uwiseismic.com

- Caribbean Disaster Emergency Response
Agency www.cdera.org

- USGS neic.usgs.gov

- UNOCHA — www.reliefweb.int
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Prevention and Mitigation Measures
(Long term measures)

Risk Assessment
There are many ways to reduce earthquake damage. P  ossible actions include:

Developing a hazard map with earthquake risk zones;
Using construction techniques that are seismic resistant;
Determining which sites are safe for construction through analysis of the soil type and
geological structure;
Instituting incentives to remove unsafe buildings and buildings on unsafe sites or, more
probably, to upgrade their level of safety;
Instituting incentives to encourage future development on safer sites and safer methods
of construction through:
o0 Land use controls (zoning);
0 Building Codes and standards and means of enforcing them;
o Favourable taxation, loans, or subsidies to qualify buildings, methods and sites;
o Land development incentives.
Reducing possible damage from secondary effects by:
o ldentifying potential landslide sites and restricting construction in those areas;
o Installing devices that will keep breakages in electrical lines and gas mains from
producing fires;
o Verifying the capability of dams to resist earthquake forces, and upgrading as
necessary.
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- National Disaster Offices — see Contact

Directory

- UWI Seismic Research Unit

WWW.Uwiseismic.com

- Caribbean Disaster Emergency Response

Agency www.cdera.org

- UNOCHA — www.reliefweb.int
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Prevention and Mitigation Measures

(Long term measures)
Flood Mitigation Measures may be divided into three (3) main areas:
1. Control over the river;
2. Control over the land;
3. Other measures.

CONTROL OVER THE RIVER
Reliance is mainly on the physical alteration to the channel, flood plain or watershed to control the river. Measures
include:

Construction of dams, retention basins or reservoirs on mainstreams or tributaries to store excessive water
and release it gradually after the threat has passed;
Levees or floodwalls confine flood waters to a floodway, thereby reducing flood damage;

Channel improvements, which include:
1. Straightening to remove undesirable bendways;
2. Deepening and widening to increase size of waterways;
3. Clearing to remove brush, trees and other obstructions;
4. Lining with concrete to increase efficiency.
Watershed Treatment, which renders the soil on slopes more absorbent of excessive rainfall until flood
heights have receded. Measures include:
1. Crop rotation;
2. Construction of terrace;
3. Contour strip cropping;
4. Selective planting and reforestation.

CONTROL OVER THE LAND

Measures are embodied in the following Land Use Policies:
Designated floodways and encroachment lines are the lateral boundaries of the floodway where no
construction or land filling should be permitted;
Zoning is a legal tool used by governments to control development;

Subdivision Regulations  specify the manner in which land may be divided. Typical provisions show the
extent of the flood plain on maps. Floodway limits or encroachment lines prohibit filling in channels and
floodways that restrict flow and require that each lot contain a building site with an elevation above the flood
level;
Building Codes are standards for construction of buildings and other structures and, if enforced, can
reduce damages to buildings in flood-prone areas. Some requirements include:
1. Establishment of basement elevations and first flood elevations
consistent with potential flood levels.
2. Structural strength to withstand water pressure or high velocity of
flowing water.
3. Prohibition of equipment that might be hazardous to life when
submerged.
4. Prevention of flotation of buildings by requiring proper anchorage.

OTHER MEASURES

These include flood proofing, flood forecasting, warning and evacuation systems.
Flood Proofing is a combination of structural changes and adjustment to properties which can be used in
new or existing construction. Action includes seepage control, protective coverings, elevation or raising
anchorage and under pinning;
Flood Forecasting s reliable, accurate and timely forecasting of floods, coupled with timely evacuation to
save lives and reduce property losses;
Temporary Evacuation removes persons and property from the path of flood waters;
Permanent Evacuation removes an affected population from areas subject to inundation. This involves the
acquisition of lands and the removal of improvements. The acquired lands can be used for agriculture, parks
or other purposes that would not interfere with flood flows or result in material damage;
Flood Insurance assists by compensating for flood damage. Insurance rates should realistically reflect the
flood risk in order to avoid encouragement of improper development of flood plains.
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- Caribbean Epidemiology Centre www.carec.org
- PAHO/Caribbean www.cpc.paho.org
- Centres for Disease Control www.cdc.gov
- Caribbean Disaster Emergency Response

Agency www.cdera.org
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Caribbean Disaster Emergency Response Agency

(CDERA)

The Garrison, St. Michael
Barbados

Tel: (246) 425-0386

Fax: (246) 425-8854

Email: cdera@caribsurf.com
Website: http://www.cdera.org

Pan American Health Organisation
Caribbean Programme Coordination
Dayrells Road, St Michael
Barbados

Tel: (246) 426-3860

Fax: 9246) 436-9779

Email: cpcadmin@cpc.paho.org
Website: www.cpc.paho.org

Caribbean Epidemiology Centre

16-18 Jamaica Boulevard, Federation Park
P.O. Box 164, Port of Spain

Republic of Trinidad and Tobago

Tel: (868) 622-4261

Fax: (868) 622-2792

E-mail: postmaster@carec.paho.org

Website: www.carec.org

Seismic Research Unit

The University of the West Indies
St. Augustine, Trinidad. W.1.

Tel: (868) 662-4659

Fax: (868) 663-9293

Email: sruuwi@uwiseismic.com
Website: http://www.uwiseismic.com

International Federation of the Red Cross,
Caribbean Sub-Regional Office

Victoria Park Suites,

Park Street, Port-of-Spain

Trinidad and Tobago

Tel: (868) 627-2665

Fax: (868) 627-9627

Email: ifrctt09@ifrc.org

Website: www.caribbeanredcross.org

United Nations Development Programme
UN House

Marine Gardens

Christ Church, Barbados

Tel: (246) 467-6000

Fax: (246) 429-2448

Website: www.bb.undp.org




National Office of Disaster Services

Department of Emergency Management

> $ $ =
> Disaster Preparedness .. Director
— Coordinator Y TI—
National Disaster Organization = P.O. Box 1399, American Road
P.O. Box 296, IS Ammmm St. John's
Anguilla The Valley -—___ﬁ— Antigua / Barbuda
Anguilla Antigua / Barbuda Tel: (268) 460-7075
Tel: (264) 497-5666/5667 Fax: (268) 462-4742
Fax: (264) 497-2378 Email: nods@antigua.gov.ag
Email: axaeoc@anquillanet.com
= = Ngtlonal Disaster Coordlngtor == = Director
Disaster Management Unit I . I
= —  Cabinet Office, PO Box N-7145 i 11/ S Bridgetown
S oo BN 1 B o 0o0s
The Bahamas  1he Bahamas E— s Tc|: (246) 427-8513
Tel: (242) 322-2805 Barbados

Dominica

Guyana

Montserrat

Fax: (242) 326-5456
Email:
bahdisoff@bahamas.gov.bs

National Disaster Coordinator
National Emergency Management
Organization

Nemo Headquarters,

Belmopan

Belize (Central America)

Tel: (501) 8-222054

Fax: (501) 8-222861

Email: nemo@btl.net

http://www.nemo.org.bz/

National Disaster Coordinator
Office of Disaster Management
Post Office Building, Bayfront
Roseau

Dominica

Tel: (767) 448-2401 ext 3296
Fax: (767) 448-2883

Commissioner

Civil Defense Commission
Camp Ayangauna Annex,
Thomas Lands

Georgetown

Guyana

Tel: (592) 226-1114, 226-1117,
Tel: (592) 226-9201, (592) 226-
8815

Fax: (592) 226-1027

Email: cdc@sdnp.org.qy

Director

Emergency Department,

St John's

Montserrat

Tel: (664) 491-7166

Fax: (664) 491-2465/7003
Email: mailto:tuittgh@gov.ms

vy}
m <I

Grenada

Jamaica

St Kitts and Nevis

Fax: (246) 429-4055
Email: cero@caribsurf.com
http://www.cero.gov.bb/

Director

Disaster Management

#3 Wailing Road, MacNamara
Tortola

BVI

Tel: (284) 494-4499

Fax: (284) 494-2024

Email: bviddm@surfbvi.com
http://www.bviddm.com/

National Disaster Coordinator
NaDMA

Fort Frederick, Mt. Wheldale
St. Georges

Grenada

Tel: (473) 440-0838

Fax: (473) 440-6674

Email: nero@caribsurf.com
http://www.spiceisle.com/nero

Director

Office of Disaster Preparedness and Emergency
Management

P.O. Box 122, 12 Camp Road

Kingston 4

Jamaica

Tel: (876) 928-5111- 4

Fax: (876) 928-5503/8763
http://www.odpem.org.jm/

National Disaster Coordinator

National Emergency Management Agency
Taylors,

Basseterre

St Kitts and Nevis

Tel: (869) 466-5100

Fax: (869) 466-5310

Email: nemaskb@thecable.net




Director Coordinator
-__- National Emergency Management “ National Emergency Management Office
=—— ——— (Qrganisation Office of the Prime Minister ,

Saint Lucia : : :
P.O. Box 1517, Bisee, Castries St Vincent and the Kingstown

Saint Lucia G di St Vincent and the Grenadines
Tel: (758) 452-3802/468-2126 renadin rq|. (784) 456-2975

Fax: (758) 453-2152 es Fax: (784) 457-1691

Email: eoc@candw.lc Email: nemosvg@yahoo.com

Chief Executive Office

Office of Disaster Preparedness
and Management

No 4 Orange Grove Road

Director

_ Disaster Management & Emergencies

=—==———=—== South School Lane,
Turks and Caicos Provindenciales

Trinidad and Tr!n_(:lty, Tacarigua Islands
Tobago Trinidad and Tobago Turks and Caicos Islands
Tel: (868) 686-3808 Tel: (649) 946-1480
Fax: (868) 625-8926 Fax: (649) 946-1230
Email: info@nema.gov.tt Email: hurrican@tciway.tc

http://www.nema.gov.tt/
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International Strategy for Disaster Reduction - http://www.unisdr.org/eng/library/lib-terminology-
eng%20home.htm Feb 25, 2005

Golden Gate Weather Service - http://ggweather.com/glossary.htm, Feb 25, 2005

Department of Geological Science at the California State University,
http://seis.natsci.csulb.edu/rbehl/ITCZ.gif, Feb 27, 2005

About.com(™) - http://geography.about.com/library/weekly/aa050301a.htm, Feb 27, 2005

The Guyana Flood Website, Reports and Stories by Bryan Mackintosh -
http://www.cdera.org/doccentre/20050123 guyana_flood.php, Feb 27, 2005

Atlantic Oceanographic and Meteorological Laboratory, Hurricane Research Division, EAQ Hurricanes,
Typhoons and Tropical Cyclones - http://www.aoml.noaa.gov/hrd/tcfag/tcfaqHED.html, Feb 27, 2005

Atlantic Oceanographic and Meteorological Laboratory, Hurricane Research Division, What is an easterly
wave - http://www.aoml.noaa.gov/hrd/tcfaq/A4.html, Feb 27, 2005

Atlantic Oceanographic and Meteorological Laboratory, Hurricane Research Division, What is a tropical
disturbance, a tropical depression, or a tropical storm? - http://www.aoml.noaa.gov/hrd/tcfag/A5.html, Feb
27, 2005

Seismic Research Unit of the University of the West Indies, Earthquakes -
http://www.uwiseismic.com/Earthquakes/eq hpage.html, Feb 27, 2005

USGS Earthquake Hazard Programme FAQ - http://earthquake.usgs.qgov/fag/prepare.html, Feb 27, 2005

FEMA Fact sheet on Volcanoes - http://www.fema.gov/hazards/volcanoes/volcanof.shtm, Feb 27, 2005

USGS/Cascades Volcano Observatory, Glossary of Volcano and Related Terminology -
http://vulcan.wr.usgs.gov/Glossary/volcano_terminology.html, Feb 27, 2005

Centers for Disease Control, Terms/glossary - http://www.cdc.gov/nip/webutil/terms/glossary.htm, Feb 27,
2005
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