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1 Background

Between 1980 and 2007, nearly 90% of events, 70% of casualties and 78% of economic
losses related to natural hazards in the world were caused by meteorological-, hydrological-
and climate-related hazards such as tropical cyclones and storm surges, floods, extreme
temperature, and droughts (source: EM-DAT)'. Globally, over the last 50 years, while
economic losses linked to extreme hydro-meteorological events have increased by nearly 50
times, loss of life caused by these hazards has decreased significantly. This has been
attributed to early warning systems, linking information from monitoring and forecasting of
hydro-meteorological hazards to emergency preparedness and response, especially in some
of the most vulnerable countries.

Effective early warning systems (EWS) have four components, including: (i) hazard
detection, monitoring and forecasting; (i) analysis of risks and incorporation of risk
information in emergency planning and warnings; (iii) dissemination of timely and
“authoritative” warnings; and, (iv) community emergency<planningand preparedness and the
ability to activate emergency plans to prepare and . respond, with .coordination across
agencies involved in EWS, at national to local levels. These four compenents need to be
coordinated across many agencies at the national to local levels. Failure in one component
or lack of coordination across them would lead to the failure of.the whole system.

Over the past decade, there has been significant international attention to this topic,
including three international EWS conferences (hosted by the government of Germany),? two
international experts’ symposia on- Multi-Hazard EWS (organized by the World
Meteorological Organization — WMOQO .in cellaboration “with UN-International Strategy for
Disaster Reduction system partners),”and the Glebal EWS Survey Report, requested by the
former 4UN Secretary General, Kofi Annan, following:the tragic 2004 tsunami in the Indian
Ocean.

Despite this attention,.there remain many challenges on legislative, financial, institutional,
technical and operational aspects at national to local levels to ensure that EWS are
implemented as an integral part of disaster risk reduction strategies in all countries.
Furthermore, development and-sustainability of these systems nationally can be enhanced
through regional cooperation among countries to0 share data, information and exchange
know-how:

WMOdin cooperation with other UN and international partners as well as its Members has
developed a systematic process for.documenting good practices in EWS. This has involved
extensive. consultations with EWS experts during two international symposia and various
regional and. national events. A standard template for documentation of good practices has
been developed and used by countries to document their experiences consistently. To-date

EM-DAT is the database of Université Catholique de Louvain - Brussels — Belgium - The OFDA/CRED International
Disaster Database - www.em-dat.net.

References to the three international EWS Conferences:
e  First International Conference on Early Warning (Potsdan, 1998) www.geomuseum.com/ewc98/
e  Second International Conference on Early Warning (Bonn, 2003) www.ewc2.0rg/pg000001.htm

e  Third International Conference on Early Warning (Bonn, 2006) (www.ewc3.0rg )
References to the two international Experts’ Symposia on Multi-Hazard EWS:
. First Experts’ Symposium on Multi-Hazard Early Warning Systems (Geneva, 2006)
(www.wmo.int/pages/prog/drr/events/ews_symposium_2006 )
e  Second Experts’ Symposium on Multi-Hazard Early Warning Systems (Toulouse, 2009)
(www.wmo.int/pages/prog/drr/events/MHEWS-Il/index_en.html)

4 Global Early Warning Survey (2006) www.reliefweb.int/rw/lib.nsf/db900sid/ AMMF6VKH6Z/$file/UNISDR-
Sep2006.pdf?openelement.
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seven good practices have been documented through a multi-agency process: (i)
Bangladesh Cyclone Preparedness Programme, (ii) Tropical Cyclone Early Warning System
of Cuba, (iii) French Vigilance System, (iv) Shanghai Multi-Hazard Early Warning and
Emergency Preparedness Programme, v) Multi-Hazard Early Warning Systems in the USA:
Institutional Coordination and Cooperation of the U.S. National Weather Service, vi) The
Warning Management of the Deutscher Wetterdienst, and vii) Multi-Hazard Early Warning
System in Japan.

A detailed synthesis of these good practices has revealed ten principles common to their
implementation, irrespective of the political, social, and institutional factors in each country.
However, it should be noted that specific design and implementation of the EWS vary across
the countries, according to their specific history, culture, socio-economic conditions,
institutional structure and capacities and available resources for sustainability of the system.
These ten principals are:

(i) There is a strong political recognition of EWS réeflected in harmonized national
to local disaster risk management policies, planning, legislation and government
budgeting;

(i) Effective EWS are built upon four components: (i) hazard detection, monitoring
and forecasting; (ii) analysis of risks and incorporation of risk information in
emergency planning and warnings; (iii) dissemination timely and “authoritative”
warnings; and, (iv) community emergency planning and preparedness and the
ability to activate emergency plans to prepare and respond, with coordination
across agencies involved in EWS, at national to local levels;

(i) EWS stakeholders are identified and their roles and responsibilities clearly
defined and documented. within_the national to local plans, legislation,
directives, MOUs, etc., including those. of the technical agencies such as the
National Meteorological and Hydrological Services;

(iv) EWS capacities are,supported by‘adequate resources (e.g., human, financial,
equipment, infrastructure) across national to local levels and the system is
designed and implemented, accounting for long-term sustainability factors;

(v) Hazard, exposure @and vulnerability information are used to carry-out risk
assessments at different levels, as critical input into emergency planning and
development oftwarning messages;

(vi) ‘Warningmmessages are, (i) clear, consistent and include risk information, (ii)
designed with consideration for linking threat levels to emergency preparedness
and response, actions (e.g. using color, flags) that are well-understood by the
authorities and the population, (iii), issued from a single (or unified), recognized
and “authoritative” source;

(vii) "Warning dissemination mechanisms are able to reach the authorities, other
EWS stakeholders and the population at risk in a timely and reliable fashion;

(viii) Emergency response plans are developed with consideration for hazard/risk
levels, characteristics of the exposed communities (e.g., urban, rural, ethnic
populations, tourists, and particularly vulnerable groups such as children, the
elderly and the hospitalized), coordination mechanisms and roles and mandates
of various EWS stakeholders;

(ix) Training on risk awareness, hazard recognition and related emergency
response actions are integrated in various formal and informal educational
programmes and linked to regularly conducted drills and rehearsals across the
system to test operational procedures; and,

(x) Effective feedback and improvement mechanisms are in place at all levels of
EWS to provide systematic evaluation and ensure system improvement over
time.
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Based on detailed synthesis of these documented good practices, a guideline entitled
“Institutional Partnerships and Coordination in Multi-Hazard Early Warning Systems,” has
been developed and a training workshop has been designed.’ The first of such workshop,
entitled, “Training Workshop on Multi-Hazard Early Warning Systems (MHEWS) with Focus
on Institutional Partnerships and Coordination”, was held on 22-25 March 2010 in San Jose,
Costa Rica (See section 1.2 for details)’. The Costa Rica MHEWS Workshop was
participated by Directors of Disaster Risk Management Agencies and the NMHS of 36
countries and provided clear recommendations on capacities and gaps and needs for
strengthening of Early Warning Systems with a multi-hazard Approach in both Central
America and the Caribbean regions. The recommendations and follow up actions from this
workshop are highlighted in the final report of the workshop which can be accessed on the
webpage of the workshop and provide the foundation for pursuing, consultations and follow
ups for next steps.

1.1 Hazard vulnerability and History of natural disasters in the Caribbean
region

1.1.1 Weather related hazards

All of the assessed countries and territories are vllnerable to a range of natural hazards
among which weather-related hazards are theé most recurrent. A country-level survey
conducted by WMO in 2006-07 found that thefhazards that affect most Caribbean countries
are tropical cyclones, flash floods, thunderstorms or lightning, storm surges, coastal flooding,
droughts, landslides or mudslides, strong winds, tiver<flooding and earthquakes. Other
hazards, though serious in some countries, are less widely experienced.’

Figure 1.. Number of responding countries in the Caribbean who identified themselves as
being affected by specified hazards.

Risks associated with hazardous meteorological and tropical phenomena mostly results from
strong winds, heavy rains and thunderstorms, and strong waves and storm surges. These
can in turn cause slow on-set floods in continental areas, flash floods in mountainous
islands, landslides, coastal inundation and more direct wind impacts.

® These guidelines are included in an upcoming book entitled "Institutional Partnership in Multi-Hazard Early Warning Systems"
and will be published at the end of 2010 by Springer-Verlag.

® All background and documents of the Coata Rica MHEWS Workshop can be obtained at:
http://www.wmao.int/pages/prog/drr/eventssMHEWSCostaRica/index_en.html

! The report of the 2006 WMO Country-Level survey can be found at: http://www.wmo.int/pages/prog/drr/natRegCap_en.html
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Figure 2.  Major hurricanes tracks(Cat 3, 4, 5) in the Caribbean region between 1980 and 2009

For many years, most countries and territories in the Caribbean region have been focusing
on tropical cyclones. Historical records suggest that tropical cyclones annually — from July to
December - pose a real threat to many of the.islands and countries in the Caribbean region.
From 1980 to 2009, more than 30 major hurricanes® have€rossed the Caribbean (see the
above illustration). In the past ten years, 40 named tropical cyclones (tropical storms or
hurricanes) have passed within less than 100km of at least one of the Caribbean islands.

However, not all of the islands or countries aresubject to the same extent of risks. The return
period of a tropical cyclone or hurricane “is very disparate across the region. For
southernmost islands like Barbados, Curacao or Trinidad it is more than 20 years, while
larger countries such as Cuba or. Haiti are impacted more frequently, in some cases by even
several tropical cyclonés in the same season.’ Guyana and Suriname are not affected by
tropical cyclones due to their location near the equator; the main threats for these two South
American continental countries are heavy and persistent equatorial-type rainfall over large
river basins and coastal inundation.

All Caribbean countries and territories are also very vulnerable to long and energetic cyclonic
swell, which can cause substantial damage on coastlines even if the coast is several
hundreds of kilometers outside ofithe track of the hurricane in question. An example is the
impact of Hurricane Lenny in 1999, which caused large damage on the western coasts of all
the Lesser Antilles as well'as.in the Dutch islands and the South American coast line.

Since tropical cyclones are classified only by wind strength, it has to be noted that even
“weak” tropical cyclones, with wind strength of less than 80km/h, can have major
consequences in terms of heavy rain, floods and landslides or mudslides. The tropical storm
Jeanne in 2004 which brought extreme rainfalls over Haiti and killed more than 3000 people
is an illustration of this.

A major hurricane is defined as a hurricane of category 3, 4 or 5 on the Saffir-Simpson scale.
°  For example, Fay, Gustav, ke and Paloma all made landfall in Cuba in 2008.
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Year Tropical | Affected countries (casualties)
Cyclone
2010 Earl Anguilla
2009 Erika Guadeloupe
2008 Fay Dominican Rep (5), Haiti (5)
Gustav | Dominican Rep (8), Haiti (77), Jamaica (15)
Ike Bahamas, Dominican Rep (2), Haiti (74), Turks and Caicos
Omar North Lesser Antilles
Paloma |Cuba, Cayman islands
2007 Dean Cuba, Cayman lIslands, Jamaica, Martinique (3), Dominica (2)
Noel Cuba (1), Dominican Republic (87), Haiti (73)
Olga Dominican Rep (27)
2006 Ernesto | Dominican Republic, Haiti (5), Jamaica{(1)
2005 Dennis Cuba(16), Jamaica (1), Haiti (22)
Emily Grenada (1), Jamaica (5)
Wilma Bahamas (1), Cuba, Jamaica (1), Haiti (12)
Alpha Dominican Rep (9), Haiti (17)

Figure 3.  Tropical cyclones that impacted islandsiin the Caribbean basin since 2005

Hazards such as heavy rains that are not related to tropical cyclones can also have far-
reaching consequences (the flash flood in»St Maarten in, August 2005) and can occur
throughout the year (e.g. the flash flood in, Martinique in early May 2009).

Continental countries (Belize;» Guyana, Suriname) may 'be affected by river flooding,
originating from their large river systems.

Northernmost islands may also jexperience, generally between January and April, very
strong swell, originating. from afmid-latitude intense storm system, situated thousands of
kilometers north of the Caribbean. This very.energetic swell can bring 4 to 6 meters high
northerly waves with long period that are capable of causing heavy damage on the north
coast of the Greater Antilles»and the northern Lesser Antilles (St-Martin, Anguilla and
Guadeloupe). An example of this was the significant Northerly swell of 17 March 2008 that
caused damaging waves and reached the coastal areas of Guyana and Suriname.

Longer duration hazards such as heat waves (Barbados in 2006) and droughts (2010 in the
Lesser Antilles;2006 in Cuba, 1997 in Guyana) may also occur on any island or country in
the Caribbean region. Droughts are often related to ENSO, as there is a good relationship
between EI Nino“and.dryness in the Lesser Antilles. Thus, these countries/territories are
recurrently affected by abnormal lack of rain, especially during the dry season. Drought and
water resource management therefore need to be closely monitored.

Tsunamis are generated by geological activity (usually earthquakes) and are not classified
as a weather-related hazard. The consequences of a tsunami are however somewhat similar
to storm surges.

1.1.2 Vulnerability

Since the countries and territories in the region are not all exposed to the same extent and to
the same meteorological hazards, they also do not have the same level of vulnerability. The
potential for damage and losses depends on a wide range of factors. Whether or not a
country has mountains or high altitude areas, for example, is a major variable in determining
the vulnerability to heavy rains. The likelihood of landslides or flash flooding is different on
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islands with steep slopes and torrential rivers like Dominica, Guadeloupe, and Hispaniola.
Islands such as Anguilla, Antigua, Barbuda and Barbados are more flat, though still
vulnerable to flooding because of low-lying areas. Sandy type islands such as the Bahamas,
Turks and Caicos or Cayman islands are specially exposed to strong swells and winds and
therefore very vulnerable to storm surges. Guyana and Suriname are specific cases in that
90% of the population lives in low-lying coastal areas below mean sea level, and are very
sensitive to flooding from both river and ocean related hazards.

Vulnerability also depends on human activities, town and country planning and on the overall
capacities of the country/territory. The most evident example is Haiti, where a single heavy
rainfall could lead to a catastrophic event such as tropical storm Jeanne in 2004, where more
than 3000 deaths were reported as a consequence of its heavy rains.

Finally, vulnerability is also related to preparedness and awareness. For areas that are
impacted by frequent tropical cyclones, there is a strengthened preparedness and
awareness for this particular hazard. However, for less<frequent hazards, the cumulative
impact of small recurrent disasters over decades has. been shown to be greater than that
from a one-century event.”

1.2 Outcomes of the “Costa Rica MHEWS Workshop” on MHEWS (22-26
March 2010)

A “Training and Coordination Workshop on Multi-Hazard Early Warning Systems with Focus
on Institutional Partnerships and Coordination,” (MHEWS Workshop) was convened by the
World Meteorological Organization (WMO) with the ‘support of the United States National
Oceanographic and Atmospheric Administration - NationalhWeather Service (NOAA-NWS),
the United Nations International Strategy for Disaster Risk Reduction (UN-ISDR), United
Nations Development Programme (UNDP), the Waorld. Bank, ‘International Federation of the
Red Cross (IFRC), El Centro de Coordinaciéon para la Prevencion de los Desastres
Naturales en América Central (CEPREDENAC), and the Caribbean Disaster Emergency
Management Agency{(CDEMA) on 22-25 March 2010 in San Jose, Costa Rica. Participants
included directors<and high-level representatives from the National Meteorological and
Hydrological Services (NMHS) and National Disaster Risk Management (DRM) Agencies of
36 Members from WMO. Regional Association IV (North and Central America and the
Caribbean),-eight.regional agencies and centers; six UN and international organizations, and
representatives from»eight development and bi-lateral donors. The participants of MHEWS
Workshop:

o0 Exchanged experiences and discussed lessons learnt from countries with
good practices in MHEWS;

0 . Discussed the existing regional initiatives in support of disaster risk reduction
and particularly EWS;

0 Assessed national capacities and gaps related to planning, legislative,
institutional and operational aspects of EWS;

o Identified and prioritized concrete areas for development and cooperation at
national and (sub) regional levels in EWS with multi-hazard approach.

Building on the outcomes of the Costa Rica MHEWS Workshop and follow up consultations,
a road map for the design of a Caribbean regional programme in MHEWS with national
capacity development was developed.

10 EU (2010). Current actions and initiatives in the field of civil protection in order to promote and enhance the regional

cooperation mechanism. Project implemented by SOGES.
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1.3 Scope, objectives and approach for the development of the Caribbean
Regional Programme in MHEWS

This roadmap proposes to develop a Caribbean Regional Programme in MHEWS (with a 6-8
year vision) together with phase | project (with 2-year implementation cycle) with the
following objectives:

(i) To strengthen national and regional institutional capacities and cooperation among
the National Meteorological and Hydrological Services (NMHS) and Disaster Risk
Management (DRM) agencies through development/strengthening of components of
early warning systems with a multi-hazard approach for hydro-meteorological
hazards;

(i) To enhance coordination among hydro-meteorological warning systems (building on
the existing regional coordination for tropical cyclones)  other hazards (e.g.,
tsunamis).

The development and implementation of this programme requires strong consultation and
buy-in of the national and regional institutions and mechanisms engaged in the
implementation of various aspects at regional, national and local levels. Thus, the
development of such a programme and projects needs to be carried out based on
identification of stakeholders, and consultation. WMO and its other international partners are
working with the regional and national stakeholders to facilitate this process across all the
countries/territories in the region that belong to different regional institutional coordination
mechanisms.

The development of programme is. based on a phased approach engaging
countries/territories and the regional mechanisms and agencies and other stakeholder
supporting the region technically and/or financially,including:
(i) 2010 - early 2011:Development of programmatic and technical aspects based
on extensive’ consultations with the stakeholders in the countries/territories,
regional agencies and institutions, and other stakeholders;

(i) 2011: Identification of institutional partnerships, resource mobilization strategy
and development of implementation, monitoring and evaluation processes
founded'in the regional processes in the Caribbean; and

(iii).-2011-2012: Launch of the Programme and phase | project upon confirmation of
available resources and funding.

(iv) 2012 — on wards: Implementation and systematic coordination for monitoring
progress and evaluation and expansion planning.

Based on concrete recommendations of the participants in the Costa Rica MHEWS
Workshop, the Caribbean MHEWS Programme would be addressing the following issues:

(i) Strengthening of disaster risk management and emergency preparedness
coordination frameworks and governance as linked to hydrometeorological
EWS;

(i) Strengthening, regional harmonization, and interoperability of the observing
networks and data sharing as linked to these EWS;

(i) Capacity development in risk assessment and modeling for hydro-
meteorological hazards to support EWS and emergency management with
considerations for risks associated with climate variability and change;

(iv) Strengthening of operational forecasting capacities for hydro-meteorological
and marine-related hazards and stronger coordination with the tsunami warning
system;
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(v) Strengthening of warning dissemination mechanisms, service delivery,
operational cooperation and quality management systems engaging NMHS
and DRM agencies;

(vi) Building/improving national watch and warning systems, and exploring
coordination in the region;

(vii) Strengthening coordination and realize opportunities for interoperability of
crosscutting activities across national and regional agencies, particularly noting
the linkages of the hydrometeorological warning system with other such as
tsunami;

(viil) Educational programmes in hydrometeorological hazards and warning systems
targeted at the public and officials.

1.4 Different stakeholders involved
1.4.1 Participating Countries, Territories and Institutions

The design of the Caribbean MHEWS Programme will‘consider countries and territories
(islands) of the Caribbean with expressed interest. These include Antigua and Barbuda, the
Bahamas, Barbados, Belize, the British Caribbéan Territories, Cuba, Dominica, the
Dominican Republic, the French West Indiesg Grenada, Guyana, Haiti, Jamaica, the
Netherland Antilles and Aruba, Saint Kitts and Nevis, Saint Lucia, Saint‘Vincent and the
Grenadines, Suriname and Trinidad and Tobago. For more details on the DRR profile of
these countries and territories, please refer to the'eountry profiles in Annex 1.

1.4.2 National Institutions

In these islands, the Caribbean MHEWS, programme will be implemented with the
Meteorological Services, the Hydrological Services, the Marine Services and the Disaster
Risk Management Agencies. Other EWS, national stakeholders,were identified during the
consultations carried out fram:July to September.2010.

1.4.3 Regional institutional arrangements

In the Caribbean, many regional institutions, networks or platforms have been identified as
key stakeholders for.and involved in'the development and implementation of the Caribbean
MHEWS programme. These inClude:

0 The Regional » Centers and agencies of the Caribbean Community
(CARICOM) such. as the Caribbean Disaster Emergency Management
Agency (CDEMA), the Caribbean Meteorological Organization (CMO) and its
technical and, training ‘branch, the Caribbean Institute of Meteorology and
Hydrology (CIMH); the Caribbean Community Climate Change Center
(cccceoy;

o0 WMO Regional association IV Management Group and its DRR Task Team
and other related RA IV Task Tams, e.g. hydrological, WYGOS; WMO RA IV
Hurricane Committee, WMO Regional Specialized Meteorological Center
(RSMC) — Miami Hurricane Center;

0 Regional institutions such as the Organization of American State (OAS) and
the Association of the Caribbean States (ACS); and

M The country profiles were compiled from the different documents and assessments listed in Table 3a, particularly the 2010

EU Consultation that was carried out in all the countries in the region (EU2010), the 2006 WMO survey on DRR
(WMO2006), and the 2010 WMO questionnaire on EWS (WMO_EWS). Maps and figures were collected from the CIA
World Factbook.

10
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0 Regional Development Banks and Donor institutions such as the Eastern
Caribbean Donor Group, the Caribbean Development Bank (CDB) and the
Inter-American Development Bank (IDB).

Membership to the different regional institutional arrangements is described in Table 1.
Other regional partners were identified during the consultations.

1.4.4 International stakeholders and donors

As part of the resource mobilization strategy for the Caribbean MHEWS Programme and to
avoid overlap and duplication, international agencies and donors interested in the
development of Early Warning systems in the Caribbean have also been identified and
involved in this process. These include:

0 United Nations and other international agencies such as the World
Meteorological Organization (WMO), the United Nations Development
Programme (UNDP), the UN International Strategy for Disaster Risk
Reduction (UN-ISDR), UNICEF, UNESCO " and its International
Oceanographic Commission (I0C), the‘nternational Federation of Red Cross
and Red Crescent Societies (IFRC);

0 Development banks and donors-such as the World Bank, USAID/OFDA, the
Canadian International Development Agency(C€IDA), the Finnish, Ministry of
Foreign Affairs, the Norwegian Ministry .of Foreign Affairs, the Spanish
International Cooperation Agency and the Japan International Cooperation
Agency (JICA), the UK Department for International Development (DFID), the
European Commission.

2 Methodology of the assessment of capacities, gaps and needs in context of
EWS

The methodology for' this report is primarily based on mapping and review of existing
assessments and literature on projects and programmes relevant to EWS in the region, both
on the DRM side as well as on the NMHS side.

A number_of assessments have been carried out in the region that contain relevant
information for the development of a MHEWS project. These assessments take the form of
surveys, consultation reports and benchmarking tools that were provided by different
international and regional erganizations. An overview of the documents relevant to MHEWS
and DRRin the countries'and territories in the Caribbean is presented in Table 2a.

A number of EWS-related, projects have already been carried out, or are currently being
implemented in the Caribbean region. A selected list of regional MHEWS-related projects
that have been identified in the region is shown in Table 2b.

A project consultant was hired by the WMO to assess the available information and through
in-country visits (during the period between July and September 2010) collect additional data
on the specific capacities, gaps and needs of the different islands. Country visits took the
form of meetings with Directors of the DRM agencies, Directors of the Meteorological
Services and a representative of the hydrological institution or water resource authority.
Regional bodies were also been visited and consulted to improve the understanding of the
capacities, gaps, needs and challenges at the regional level. A list of consultations and
people interviewed by the WMO is provided in Table 2c.

The consultant was then charged with the task of compiling the available information into the

present report. A detailed list of sources consulted per specific EWS categories can be found
in Table 3.
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3 Policies, legal frameworks and institutional arrangements supporting DRM
and EWS

A comprehensive and clearly defined policy and legal framework, as well as adequate
overall capacity of DRM agencies to coordinate activities between DRM stakeholders, are
the cornerstones for effective Disaster Risk Management. The extent to which these aspects
have been developed in any given country depend on a large number of factors. Often they
grow organically in response to previous experiences with natural hazards, which means that
from a regional perspective, DRM legislation and capacities are not necessarily aligned.
Some initiatives in parts of the Caribbean region, notably by CDEMA in its member states,
have attempted to address this issue and make national institutional frameworks mutually
compatible. This section gives an overview of the existing DRM agency capacity and the
legal frameworks that support it per member states. The assessment shows that levels of
legislation and overall DRM capacity remain very diverse between countries in the
Caribbean.

3.1 Overall policies and legal framework to support DRR.and EWS

The assessment shows that all but one of the countries have a framewaork in place that gives
legal authority to the DRM agency and that clearly defines the specific mandate of that
agency. Other relevant legal acts identified in many islands include an act mandating powers
in case of an emergency and acts establishing the succession of senior government and
service executives. The substance of these institutions varies widely from country to country.
In some cases the legal framework is clearly dated --.some go as far back as 1970 - and
assessments point to the need for revision. For CDEMA members, a model legislation has
been drafted. The implementation of this model is at different stages depending on the
country, with legislation already assented in St. kucia, the British Virgin Islands, Montserrat
and St Kitts and Nevis. Only two out of seven islands.for which.documentation is available
have legislation in place«that clearly ‘defines’ the role.and mandate of the national
meteorological service. Six out of seven respondents to the 2006 WMO survey* indicate that
there is a need on bhehalf of the meteorological service for clearer and better defined policy
and legislation. Table 4 gives an overview of\ the overall policies and legal frameworks
supporting DRR and EWS in thedifferent countries in the region.

3.2 Institutional arrangements related to management of hydrometeorological
and climate-related hazards

All reviewed countries and territories have a full-time Disaster Risk Management Agency with
professional staff, with the, exception of Bermuda, where disaster management falls under
the responsibilities of the Bermuda Police Service and therefore of the Chief Police
Inspector. In,the other islands, the Disaster Management office is either a full government
departmenttora unit within a parent ministry. Most often this is the Ministry for National
Security (e.g.in Cuba, Grenada, St. Kitts, etc.), but it can also be the Ministry for Housing
(Dominica) or the Ministry for Land and Environment (Jamaica). Given the small size of
many of the countries, the amount of human resources available to these countries varies
widely. The DRM Agencies of Aruba, Montserrat and Barbados, for example, are reported to
have only two permanent professional staff, while the Cuban agency employs hundreds. All
assessed islands for which information was available have a disaster coordination
mechanism in place, in most but not all cases backed by a national disaster plan. Planning is
mostly oriented toward frequently recurring hazards, mostly tropical cyclones. In many
cases, however, these plans are not reviewed and updated regularly. In all countries, the
Met Service is represented in the DRM coordinating mechanism. For many countries and
territories it remains somewhat unclear how the linkages between the DRM agency and

12 WMO2006, please refer to Table 2a
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Meteorological Service are concretely shaped. Table 5 maps the different Disaster
Management Agencies in the Caribbean and their respective capacities.

4 Assessment of needs for strengthening operational cooperation on Multi-
Hazard Early Warning Systems

4.1 Relationship types between Meteorological Services and DRM agencies

Efficiency of cooperation between Meteorological Services, DRM agencies and other
stakeholders is crucial for preparedness as well as in the real-time management of weather
related crisis. In the region, different types of relationships between the national DRM
agencies and the Meteorological Services have been identified. These relationships are
detailed out in Figure 4, while Table 6 details these relationships pérassessed country.

Regional agencies and centers such as Regional agencies‘and centers such as
RSMC-Miami Hurricane Center, CDEMA and others supporting DRM

CMO/CIMH, etc. supporting NMSs agencies
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Figure 44 Different » relationships between Disaster Management Agencies and
Meteorological Services in the Caribbean

There are three categories of countries/territories with regard to Meteorological Services
(NMS) (left eolumn in Figure 4 above) including:

NMS I Countries/territories with Meteorological Service with full capacities
to‘'support DRM agencies
NMS II: Countries/territories with national or local Meteorological Service,

with limited capacities, (e.g. no forecast and warning office) that
need support from another island to fulfill their mandate to support
the DRM agency of their country

NMS lIl: Countries/territories without Meteorological Service

In this context, two types of relationships (blue arrows in Figure 4 above) between the DRM
agency and the Meteorological Service have been identified, including:

Relationship 1: National or local DRM agency receives support from the
meteorological service from the same country/territory
Relationship Il: National or local DRM agency receives support from the

meteorological service located in another country/territory
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Thus, with regard to operational cooperation between Meteorological Service and DRM
agency a special attention has been paid on Meteorological Service that have to manage the
two different types of relationships, one for their own territory and the other for DRM
agencies in other territories.

4.2 Operational linkages of Meteorological Services with EWS stakeholders
and Meteorological Services capacities

A fundamental mission of Meteorological and Hydrological Services and the World
Meteorological Organization (WMO) is to contribute to the protection of the lives and
livelihoods of people by providing early warnings of meteorological and hydrological hazards
and related information to reduce risks. They are crucial support far DRM agencies and EWS
stakeholders with regard to disaster prevention and preparedness, mitigation of the impacts
of disasters, emergency response, recovery and reconstruction.

The schematic presented in Figure 5 is an illustration of the core aspects of the support that
Meteorological Services provide to DRM agencies @nd EWS stakeholders. Starting from a
user requirements perspective (blue column) the figure illustrates the products and services,
core services required to develop these products and services, and the interface between
the Meteorological Services and the EWS Stakeholders. This interface comprises Public
Outreach and Education, Service Delivery as well as,Feedback.

Other Technical Services Cooperating with
NMSs and DRM Stakeholders
(e.g. Hydrological Service, Ocean Services)

Y Y

Stakeholders
n . Products & .
Meteorological Services Core Components . Public Outreach
Services & Education
Observations and Operational Forecasting Hazard data & Public
monitoring metadata
Hazard Analysis
L Real-Time Data Service Delivery
Historical ) Products
Gkt Real e Data Flow | Software Forecasts, Warnings
(no.n real- Data & Advisories

time) Disaster Risk

Expert DRM/EWS Reduction
Services Eesdback Stakeholders

(e.g. DRM

Infrastructure Agencies,

Data Management Systems Agriculture
ministry, etc.)

Product Development
Telecommunication Infrastructure Dissemination
Quality Management System (QMS) & Standard Operating Procedures (SOP) 1
Human Resource Development & Training 1

Figure 5. Schematic of linkages of Meteorological Services with EWS stakeholders and core
capacities of Meteorological Services to support EWS and DRM stakeholders that
were been analyzed in this assessment

As identified in many countries of good practice in EWS (see Section 1), feedback
mechanisms such as routine or post-event meetings, workshops, training and simulation
exercises are crucial to increase bilateral and multi-sectoral understanding and for continual
improvement of the service delivery on the Meteorological Service side. Meteorological
Services must ensure that the interface between their activities and the EWS stakeholders
are operational and efficient. Thus, the goal of the Meteorological Services is to provide and
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deliver useful, usable and credible products and services such as forecast and warning
products or hazard information to meet country or territory needs, especially when an
extreme weather-related event occurs.

The set of services and products not only comprises forecasting and warning products but
also a wide variety of data products, of hazards information and analysis as well as services
of expertise for specific EWS-oriented studies and research, for products design and to
support decision-making. For this, it is critical that the Meteorological Service has adequate
core capacities for observation, monitoring and operational forecasting. The forecasting
system should enable accurate and timely forecasts via access to a wide variety of numerical
weather products, monitoring information and integrated guidance systems with up-to-date
tools, software and functionalities.

Observation networks are essential in many dimensions in theeMHEWS, in real-time hazard
monitoring and models verification and adjustment but alse for climatological matters and
hazard analysis. Thus, Meteorological Services have te' managereal-time and historical
observation networks with sufficient space and time coverage.

These basics capacities need essential supporting functions and activities such as data
management, product development and the relevant information technology (IT) and
telecommunication. Data management includes quality controls and also access and
exchange at national and regional level. Product development capacities are essential to
guarantee the provision of adequate products accordingto user needs and specifications.

All these activities rely on robust and up to date IT and telecommunication with redundancy
and back up procedures for internal aspects as well as for dissemination capacities to DRM
agencies, other institutions or general public including the Media.

For an effective management of these activities, overarching capacities such as human
resources, training <capacities, standard"' operational procedures (SOPs) or quality
management systems (QMS) are essential. Multi-hazard Watch and Warning System is part
of these sets of SOPs ar QMS and serve as an umbrella for comprehensive warning delivery
to DRM agencies, stakeholders and the general public. It frames all the relevant activities
from forecasting-and warning to dissemination and communication matters.

All of this is possible only. with'a sufficient number of qualified and trained meteorologists, not
only from a forecasting point of 'view but also for all the supporting activities like computer
and network engineering, Web management, maintenance, communication, etc.

Figure 5 highlights that other institutions, especially hydrological institutions, can play an
essential role in many areas through direct input on the DRM side and through synergies
and collaboration with the Meteorological Services in terms of forecasting, warning and data
exchange.
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4.3 Operational cooperation between Meteorological Services and DRM
agencies

In the past, the activities of most Meteorological Services in the region were based on
aeronautical requirements. The orientation of Meteorological Services towards DRM
agencies needs is somewhat new and not all mechanisms and challenges on both sides are
well established and known. Some countries/territories would benefit from a clearer definition
of the roles and responsibilities of the Meteorological Service and other EWS stakeholders
with regard to different types of hazards, especially for hazards other than tropical cyclones.

It emerged from the two WMO expert’'s symposiums (The First Expert’s Symposium on Multi-
Hazard EWS, in 2006 and the Second Experts’ Symposium on Multi-Hazard Early Warning,
in 2009) that the operational roles of Meteorological Services in supporting the warning
process, like those of other technical agencies with similar responsibilities such as
hydrological or geophysical authorities, can be subdivided into three categories based on
their mandates for specific hazards as illustrated in as seendn Figure 6:

Increasing level of direct coordination of NM S with ¢ivil protection and'risk
management a gencies for issuance’of warnings

<—

Type | Type 1l Type I
. Hazard under
Hazard fully under Hazard under joint mandate of other
the mandate of NN8 mandate with anotér agencies but NNg
technical agency contribute
e.g. strong winds, strong
rainfall, snow/ice, hail, e.g. floods, landslides, e.g. locust, epidemic, man -
tropical cyclone heat/health etc. ma&e hazards'

Increasing level of coordination of NM S withitechnical agencies for early detection,
monitoring and development of warnings

Figure 6. Levels of coordination  between NMSs with civil protection and risk
management-agencies and other technical agencies at national level.

For Type | hazards, NMSs tend to have sole mandate to issue warnings for the hazard. For
Type Il hazards NMSs have a joint mandate with a specialized technical agency for the
development of warning for the hazard. For type Ill hazards, NMSs provide data and
products to othenagencies that have the mandate for the development of the warnings for
the hazard.

In some countries National Meteorological and National Hydrological Services are separate
agencies under different ministries. In such cases, development of flood warnings is only
possible through collaboration between the two agencies.

In all of the countries and territories, DRM agencies have contingency plans that indicate the
role of the Meteorological Service in specific contexts, outlining the procedures and
mechanisms of cooperation and coordination, and defining the expectations in terms of
products and service delivery. However, the level of detail varies from island to island and is
heavily dependent on the clarity of the legal framework and the level of implementation.

Since tropical cyclones pose a recurring threat to most of the islands, contingency plans on
the DRM side are usually based on the needs and requirements that are crucial to manage
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this particular hazard. For other hazards such as heavy rain or damaging waves, the
coordination between DRM agencies and Meteorological Services is not well defined. In the
same way, several Meteorological Services in the region rely on SOPs. Most of the time,
SOPs focus on procedures of coordination and cooperation with DRM agencies for specific
cases like tropical cyclones or heavy rain only, and not in a comprehensive manner. It was
identified during the consultations that SOPs could be improved (or implemented) and
widened to include all potential hazards. They should also contain controlling mechanisms
and ensure traceability in the context of operational cooperation

Feedback from DRM agencies as the main user is crucial for continual improvement of the
support that the Meteorological Services provide. Special attention should be given to
countries or territories where the feedback procedures are more complex, namely in NMS
categories Il and lll, as these encompass not only support to their own country/territory but
also that of other islands.

In the small islands of the region, there are few well organized mechanisms for feedback,
while preference is given to informal means of institutional communication (i.e. through
individual conversations or phone calls). There aré @ number of ‘countries or territories
however, where comprehensive post-event feedback with all DRM- stakeholders is a
systematic practice. This practice has sometimés led to major improvements,in operational
cooperation between Meteorological Services‘and key stakehelders. Tropical storm Debby,
which brought heavy rain and caused several ‘landslides, killing four people and injuring
more than 600 in 1994, and the 1996 October floods inSt-Lucia led to the implementation of
coordination mechanisms between the DRM agency and the Meteorological Service.
Damaging waves from Hurricane Lenny»in 1999 highlighted the weaknesses of the
procedures in the French islands and the resulting.feedback from “Civil Protection” played an
important role in the implementation of new procedures. of coordination. After Hurricane Ivan
impacted on Grenada and-the Cayman Islands in 2004, major improvements were
implemented that saved lives the following year when hurricane Emily made landfall in
Grenada. However, according to both the DRM and meteorological point of view, it is clear
that identification of weaknesses in operational cooperation through post-disaster feedback
should be complemented with other procedures. Examples are annual exercises that are
carried out in several'islands (e.g. Cuba;-Cayman lIslands, French Islands) to identify the
weaknesses:in particular areas of the comprehensive EWS.

Only two countries in the region, the French West Indies and the Dominican Republic have
operational mechanisms and procedures in place (e.g. defined user needs, feedback
process, continual improvement) that are well defined through comprehensive, 1ISO and
QMS certification. There is a need for bilateral or regional cooperation for the sharing of
good practices:

There are workshops, conferences, and specialized training with DRM certification in some
countries (e.g. Jamaica and Cuba) that bring together key DRM stakeholders and the
Meteorological Services. These initiatives are highlighted as good practices in the region.

During the consultation, it was identified that there is a need for improved cooperation
mechanisms between the DRM agencies and the Meteorological Services, through the
implementation of specific SOPs for real-time coordination and feedback. For countries or
territories with a relationship type II, specific SOPs should be developed to frame the
operational cooperation between the DRM agency of countries/territories without
Meteorological Service and the responsible Meteorological Office in another island (i.e.
Antigua, Guadeloupe, Curacao and Bahamas).
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In the islands without Meteorological Services, focal points have been established (generally
air traffic controllers) to support the operational link between the responsible forecasting
office of another island and the local DRM agency.

4.3.1 Highest priorities for operational cooperation between Meteorological Services
and DRM agencies

A detailed overview of the capacities, gaps and needs for operational cooperation between
Meteorological Services and DRM agencies is shown in Table 8. The highest priorities as
expressed by participating countries/territories, include:

e Strengthening of relationships and cooperation and coordination mechanisms to
improve understanding of Meteorological Services and DRM agencies respective
capacities needs and challenges with regards to MHEWS;

e Enhancing ongoing multi-EWS stakeholders workshops and trainings at national
or/and regional level;

e Strengthening of communication protocols among EWS, stakeholders, including
DRM agencies and Meteorological Services;.to improve feedback mechanisms;

¢ Enhancing coordinated multi-EWS stakeholder drills and exercises to improve
feedback mechanisms, especially for relationship type II.

4.4 Product and service delivery of Meteorological Services to DRM Agencies
to support EWS Stakeholders

The quality and the effectiveness of product and service delivery is a requirement for
Meteorological Services to meet the needs of DRM agencies, EWS stakeholders and the
public. This assessment focuses on the capacities of the .Meteorological Services in key
areas of EWS-related products and services, andwon the level of cooperation and interaction
between the Meteorological Services and, other technical institutions that support Disaster
Risk Management (DRM).«This. section particularly deals with issues pertaining to product
and service availability, usefulness.and usability.

4.4.1 Data produgcts

Data products are central to many of the activities that support DRM agencies and EWS-
stakeholders. It is not only a matter of the. delivery of raw data (e.g. observations, radar
information); but-also of the added value that Meteorological Services can bring, through
data analysis and statistical methods, and through special filtering or formatting processes.
An accurate identification of users’ needs with respect to data products that could be useful,
would be beneficial for the relationship between the Meteorological Services, the DRM
agency and other EWS stakeholders in most countries/territories in the Caribbean region.

Several Meteorological Services expressed the need for access to technical capacities in
order to implement automated or semi-automated data product servers (e.g. FTP client, web
facilities), with the objective of giving DRM agencies and other stakeholders access to quality
controlled and credible data products. This is currently somewhat rare in the region.

Some Meteorological services reported that they could benefit from specific systems and
tools to make data products more accessible and user-friendly. Ideally, this would be
accompanied by training on statistical methodology and high-level data management. Since
there is no complete, regional meteorological database, it is currently difficult for users to get
access to regional data products for regional applications like climate change related risks.

4.4.2 Hazard analysis to support risk assessment and mapping

Hazard assessment and mapping is a cross-cutting area of vulnerability and risk analysis.
DRM agencies and other EWS stakeholders depend on the Meteorological Services for
hydro-meteorological hazard information. Hazard analysis should not only focus on the
synoptic scale, but also be downscaled to the associated hazards like strong winds, heavy
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rains or damaging waves. This requires good cooperation with other technical agencies and
the use of high resolution data on topography and altimetry, modeling capacities in-country
or through shared center(s) of excellence and good observing networks with quality
controlled data.

It was identified through the assessment process that most countries and territories have
access to hazard analyses through publication (e.g. Atlas of probable storm effects which
focuses on storm surge hazard). This information, however, is coarse and static. Specific
studies on hazard return periods are also available in many countries (e.g. Antigua, FWI and
St-Kitts have information on return periods of high waves and storm surge associated with
tropical cyclones).

Statistical information on tropical cyclones is produced in several countries based on the
RMSC hurricane database. Specialized regional or international bodies have the capacities
to provide downscaled statistical information on tropical cyclone hazards. Jamaica, which
has been identified through the assessment process as.an island of good practice for risk
assessment, has specific downscaled hazard analysis and mapping for several rivers and
coastal hazards (Storm surge for Kingston and Montego Bay).

In most countries and territories, DRM agencie€s and Meteorological Services stressed the
need for additional information and for hazard analysis to be‘updated at a higher resolution
and widened to cover the whole territory, or the main vulnérable areas in larger countries. It
should also comprise hazards that are not related te<tropical cyclones, including rainfall,
swell and waves. Specifically, they identified the need for:

e High resolution data on topography and altimetry; currently, few islands or countries
have GIS ground databases and when they exist, the resolution is often too low. A
French campaign insprogress with a lidar survey has been achieved in Martinique.
Some countries<expressed that this.type of surveys could be extended to other
islands or countries;

¢ Modeling capacities on the Meteorological Services side, at least at the regional level
or through shared center(S) of excellence, especially for tropical cyclone initialization.
CIMH can run a stermsurge modelthat is often used for post-events assessments;

e A good observing network with quality controlled data to build the statistical approach
and to verify models outputs (see chapter 4.1.5 on observation networks).

The French West Indies has carried. out studies that go from hazard analysis to thresholds
and criteria that are used in the warnings process, at different levels, and stands out as a
good practice as identified during the assessment process.

4.4.3 Forecasts and warnings

Forecasts and warningproducts are central to the real-time support to DRM agencies in the
case of severe weather. It is important that these products meet the needs of both the DRM
agencies and the general public. Combined products with text, illustrations and graphics are
more and more appreciated since visual communication has a high impact. It is necessary
that these products be formatted to fit the dissemination means (e.g. Fax, SMS, internet and
email). In the context of EWS, it is useful when forecasting and warning products integrate
meteorological, hydrological information, as well as recommendations for protecting life and

property.

It was revealed through the analysis that all countries and territories with forecasting
capacities provide forecast bulletins, including special bulletins for severe weather, and
warnings to their users and the public. For tropical cyclone watches and warnings, in some
countries and territories, bulletins are taken directly from the RSMC Miami National
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Hurricane Center (NHC) and forwarded to national users and the public, sometimes with light
re-formatting.

Most bulletins are text bulletins and are produced on single PCs with MS Office software.
Except for where Meteorological Services have a special system for production (e.g.
Meteofactory in the FWI, Smartmet in Jamaica and Trinidad and Tobago, Metlab in
Bahamas, Cayman Islands and Curacao), no use is made of graphics such as pictograms,
charts, maps, and diagrams. Several Meteorological Services in the region (Antigua,
Bahamas, Barbados, Curacao, Guadeloupe) provide forecast and warning services to other
countries or territories (NMS categories Il and Ill; see Table 6).

Each country/territory with a Meteorological Service has a website (see Table 7) for display
of forecasts and warnings. Graphical products (e.g. Tropicalcyclone tracks) are often
downloaded from other websites (especially USA) and then displayed on their website or
distributed to users. It was highlighted by the forecast offices‘that.there is a need for an end-
to-end system for the production of forecasts and warnings with, integrated graphics for
dissemination support, that has the flexibility for fine-tuning of products and that is
sustainable.

4.4.4 EWS expertise and advisory service

EWS experts play an important role to support DRM agenciés and stakeholders in a large
variety of activities to help with decision-making such as’urban planning or real-time risk
assessment or to help with mutual understanding and exchange.

In most of the countries that have a Meteorological Service, the Director or his representative
is the expert in the DRM framework. In some countries, the head of the forecast office has
the mandate to assist with decision-making. The expert plays an important role in the crisis
management committee, embodying the link between real-time hazard analysis, monitoring
process and real-time risk assessment. It was expressed by some Meteorological Services
that specific training on the activities and processes of the national DRM agency is needed
for meteorologists serving as DRM focal points.

4.45 Cooperationwith other technical agencies for product and service
development

Since most hazards. in the region have hydrological consequences, input from the
hydrological institution »for forecast and warning product development is crucial. This
enhances the ability of Meteorological Services to provide comprehensive watch and
warning bulletins (e.g. heawy rainfall>warning coupled with potential flooding information).
Other technical agencies working in the field of environment or ocean surface can also play
a role in this context.

Product and service, delivery could benefit from direct cooperation between Meteorological
Services and other technical agencies, especially with Hydrological Services. In most of the
small islands, the water resources of water sewage company has the hydrological mandate,
which however is not always aligned with the priorities of the national DRM agency. In larger
countries (e.g. Dominican Republic, Belize or Suriname), a separate hydrological institution
generally exists and there is good relationship with the Meteorological Service, especially
where hydrologists have been appointed to work in the meteorological office. Guyana and
Belize each have one single institution that is in charge of both meteorological and
hydrological matters, with qualified people on both sides.

Under the “Service Central d'Hydrométéorologie et d'Appui a la Prévision des Inondations”

(SCHAPI), work is in progress in the French islands to implement an organization similar to
the one in France. This will establish a “Cellule de Veille Hydrologique” where meteorologists
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and hydrologists work together, sharing data and building products and services for the DRM
and stakeholders needs.

As expressed during the consultations, interaction between Meteorological Services and
other technical agencies in most countries/territories would benefit from a strengthening of
collaboration and coordination with regard to forecast and warning development, real-time
data exchange and joint communication.

4.4.6 Dissemination of products and services

Dissemination mechanisms and principles

Dissemination mechanisms and processes are crucial for product and service delivery. Even
the best forecasts and the most valuable warning product could be useless if they are not
delivered to the right users in timely manner. Meteorological' Services should ensure that
their capacities for delivery are sufficient, especially in case of dissemination of severe
weather watches and warnings.

As regards the dissemination of warning products, there are three basic processes adhered
to in the region, including:

(i) The Meteorological Service disseminates the warning information to all users as
is the case in Antigua and Curacgao. Additionally, some islands also have to
ensure dissemination effectiveness to several other islands;

(i) The Meteorological Service disseminates the warning products only to the DRM
agency, which in turn has the mandate to ensure a wide dissemination to other
stakeholders and the public. This is the case, for.example, in Belize, Trinidad,
Cuba or St-Lucia;

(i) The Meteorolagical. Service and DRM agency provide warning products to their
own users after coordination ‘and agreement, as is the case in the FWI, the
Bahamas, Jamaica or Suriname. Additionally, Meteorological Services also
disseminates warning products to communities at the local level.

In the context of dissemination principles, ithas been stressed that the delivery system could
benefit from an. enhancement of the coordination between DRM agencies and
Meteorological Services, especially for countries/territories with relationship type IlI.

It was .expressed during. the country visits that there is a significant need for the
development/enhancement of dissemination mechanisms at the national level for tsunami
warnings issued through the Tsunami Warning Center.

In those countries/territories that have a Meteorological Service, the primary dissemination
process is through Fax; email and the web. Dissemination is mostly based on PC (or PCs)
with internet connection and emailing lists. FTP connections are rarely used to feed user-
specific dissemination systems automatically. Countries/territories could benefit from an
integrated automated dissemination platform that is integrated with the production system,
as is currently the case in the French West Indies.

Answering machines are often used as a method for providing public information, especially
in the case of severe weather. These systems are however not always free of charge for the
public. Some countries/territories have also started to develop product dissemination through
other, newer information and communication technology. SMS dissemination is used in
Antigua, St-Lucia, Trinidad and the French islands and is based on private-public
partnerships between the Meteorological Services and the mobile service providers. Trinidad
has even started to use virtual social networking facilities like Facebook or Twitter to
disseminate warning products
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Other countries/territories are implementing the Common Alert Protocol (CAP) system as a
tool for warning dissemination to the DRM agency. A pilot project in Anguilla has shown the
benefit of extending the project to other islands with a regional approach.

EWWIN systems have been installed in many countries in the region, in both Meteorological
Services and DRM agencies but, according to the assessment, the system seems to be
underutilized for meteorological warnings. Additional training and workshops could lead to a
higher consideration for the potential benefits of these systems.

Public websites are one of the primary means of dissemination in the region. All forecast and
warning products from countries/territories are available on the internet (except for Turks and
Caicos Islands). Some of the official national websites are hosted and managed within the
country/territory itself, while others are managed remotely or.shared (see Table 7). In this
context, special consideration should be given to those countries/territories without
Meteorological Services, to ensure that forecast and warning products on the internet meet
their needs. For the countries/territories that share the regional web server in Curacao, which
is funded by the US National Weather Service through'a WMO-RAIV. regional programme,
there is a particular concern as there are plansffor the server to be“shut down. For the
affected countries/territories, a new solution will need to be found. It was highlighted during
country visits that countries/territories could benefit from a regional approach tooweb server
solutions, with standardized and harmonized spetifications, allowing for country/territory-
specific flexibility and management.

The availability of forecast and warning infermation on the internet is of high importance
especially during intense hazardous' events like tropical cyclones. In such events, the
number of website hits can multiply by a factor of 10 t0,100, and the most important websites
may become inaccessible.dt-was stressed during the consultations that there is a need for
server capacities and bandwidth.to be improved in several countries/territories, with the
possibility of “mirror® sites” to" ensure continued accessibility. It was highlighted by
Meteorological Services that a/ strategy for\improving public meteorological website
capacities at the national level should prioritize technical training on website management,
including back-up routines.

Communication and:media

Communication through the media, especially live communication on radio or TV, is an
essential. component of ‘dissemination. Simplicity, credibility and efficiency of the message
are important to ensure the most impact. Messages could be delivered by meteorologists
trained on media or journalists trained in meteorology. Visual information such as storm
tracks or radar information are essential added values.

In most of islands or.countries, real-time media (TV and Radio) is considered to be of the
highest priority to disseminate warning information directly to the public. In several countries
and territories (e.g. the Bahamas, Cuba, Dominican Republic and French West Indies),
warnings are perceived to carry more authority and credibility when the message is delivered
by a meteorologist, especially when messages are illustrated with graphic animations of
satellite, radar or tropical cyclone tracks. The Meteorological Service of Cuba has a specific
system in place that enables direct broadcasting from the forecasting office on national TV
channels. Accompanying illustrations are produced with a dedicated media Corobor
workstation.

To give more credibility to communication on severe weather forecasts and warnings,

forecasters from the region have highlighted that the media would benefit from training on
specific vocabulary, probabilistic approach and the challenges that come with meteorological
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forecasting, as well as training on potential hazards and their impacts for their specific
country or territory. It was also highlighted that meteorologists who are likely to appear on TV
or talk on the radio would benefit from training on conveying scientific information to a lay
public.

With regard to information delivery, almost all the islands or countries would benefit from
bilateral training and workshops involving both the Meteorological Services (and especially
the forecasters) and the media. A regional approach could enable wider exchange
throughout the region, particularly with countries of demonstrated good practice.

4.4.7 Highest priorities with regard to product and service delivery

An overview of the capacities, gaps and needs for product and_service delivery is given in
Table 9a (national aspects) and Table 9b (regional aspects). The highest priorities as
expressed by the participating countries include:

o Improvement of hazard analysis products through:

= Access to hazard modeling capacities;

= Access to long time-series observations which . should include
meteorological and hydrological information, metadata and hazard
information with sufficient spatial coverage;

» Access to high resolution topography and bathymetry;

» Regional training, sharing and transfer of tools, methodology and good
practices through-trainings and workshops.

o Improvement of forecast, and warning products through a user centered
approach, including development/strengthening. of methodologies and
mechanisms.for_user feedback during product development and operational
phases;

o Strengthening real-time coordination mechanisms between among technical
institutions and DRM agencies to\ provide input on forecasts and warnings
products;

0 Strengthening of dissemination mechanisms between Meteorological Services
and DRM agencies through:
» Strengthening, of regionally harmonized protocols;
» |ntegrated toolsor systems with automated processes;
= Strengthening of back up systems and up to date means.

o Improvement of the capacities of the Meteorological services for a
comprehensive management of their public web sites;

o Enhancing the credibility and the impact of live communication on Media
through :
» Bilateral workshops and training with forecasters and Media specialists
and/or journalists;
» Specific integrated tools or systems dedicated for TV broadcast.

4.5 Core capacities of the Meteorological Services to support EWS

For the Meteorological Services to achieve their mandate in support of DRM agencies and
EWS stakeholders, it is essential that they have adequate core capacities for observation,
monitoring and operational forecasting and sufficient technical support in terms of IT,
telecommunication and product development. These capacities comprise different areas that
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are related to the past (climatology, data management, data rescue), the present
(observation networks and monitoring) and the future (operational forecasting, seasonal
forecast). They rely on the support of IT and networks and on the efficiency of product
development.

It was highlighted that the region would benefit from the establishment of core minimum
requirements for meteorological services.

4.5.1 Monitoring and observations networks

Real-time observation networks are crucial to support monitoring of all the weather-related
hazards, giving precious data that enable the forecaster to adapt and update his forecasting
and warning information in a timely manner. They are also very important, when quality
controls have been implemented, for the verification and the calibration of numerical models.
Climatological networks complement real-time networks giving a better spatial coverage that
is essential for hazard and risk assessments and for downscaling processes.

Real-time networks comprise local or national observations and also regional observations
with sharing and exchange processes. National or local ground-based observation networks
rely on Automatic Weather Stations (AWS), of which the spatial coverage varies throughout
the region. Coastal marine observation networks with wave riders around the French islands
and moored buoys in the close Atlantic and the Caribbean'Sea give accurate information on
waves. Meteorological Services expressed that radar .information through rainfall intensity,
rain accumulation and radial wind is-considered as essential and that they could be
complemented by lightning networks datay.from long range or regional high resolution
networks. It was similarly highlighted that there.is a need for support for maintenance,
including for radar and marine equipment, as well'as spare parts.

Ground based observations

All countries/territories that have {Meteorological Services also have their own observation
network, though the extent of spatial coverage varies widely between countries. With regards
to real-time observations, somé ofsthem, especially in the Lesser Antilles, have a limited
number of AWS (e.g. 1T AWS in St Vincent, 2.in Barbados, 2 in Dominica, 3 in Antigua &
Barbuda, 9 in Guyana) while others have a larger number (e.g. 40 in Martinique). Even
though.the numberof AWS is generally larger in the Greater Antilles (more than 80 in Cuba),
this_ does not mean that coverage is sufficient for their needs and the wide range of activities
of the Meteorological Services in the EWS context. The WMO is currently funding 6 AWS in
Haiti, which,are planned to be installed with the technical support of the Dominican Republic.
Some countries/territories (e.g. Jamaica, Martinique and St-Lucia) have implemented special
observation "networks coupled with automated system for warnings of heavy rain and
flooding through regional©r national cooperation.

Currently, there are no real-time AWS present in the countries/territories without
Meteorological Services, except for St-Martin and St-Barthélémy, where there is one AWS at
each airport that is monitored and maintained by Guadeloupe. This was identified as a major
gap with regard to hazard monitoring in the region. Elsewhere, Meteorological Services
mentioned that real-time conventional observation networks should be strengthened to
achieve round-the-clock operations and increased spatial coverage. Several programmes
and projects in the region (e.g. Carib-Hycos, CADM) have contributed, or will contribute, to
the provision of meteorological equipment to the countries and territories. It was stated by
the Meteorological Services that these programmes could benefit from better coordination
and harmonization in order to ensure the optimization of real-time data collection and
display, data management, cost sharing, etc. The RAIV-WIGOS demonstration project aims
to help in addressing this issue.
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Several Meteorological Services also manage non real-time observation networks that
enable them to acquire data (e.g. rainfall, temperature) that is useful for climatology, hazard
and risk analysis, post-event assessments and slow-onset hazards monitoring. It was
expressed that there is a need for these networks to be strengthened, especially in the
context of climate change and risk assessment. It was also identified that there is a need for
increased efficiency and optimization with regards to the coordination between institutions
that have implemented observation networks (real-time or otherwise) measuring the same
type of meteorological data. (See chapter 4.5.3)

Marine observations

In terms of marine observations, the countries/territories currentlysenefit from a number of
high sea moored buoys owned by the USA and France in thefnearby Atlantic, and in the
Caribbean Sea. Only the French West Indies have coastal sea observation from wave riders
(three around Martinique, two around Guadeloupe) which_.enable accurate measurement of
waves (e.g. height, frequency, energy, etc.) and swell. Some ‘islands (e.g. Trinidad and
Tobago, St-Lucia, Martinique) have installed tide gauges. There is a need for strengthening
of the monitoring network for coastal marine hazards such as storm surge er swell.

Radar

Currently, the region has benefited from the ‘implementation of several new radars (in
Guyana, Trinidad, Barbados, and Belize), which has led to major improvements in regional
and national monitoring capacities.< The Caribbean  Radar Project, which endeavors to
ensure seamless radar coverage of the Caribbean region, will be completed soon. The next
steps will target remaining gaps in regional radar.coverage, by.including existing radars from
Curacao and St-Maarten, Cuba, Jamaica and possibly.the Cayman Islands, where a radar is
in the process of being installed. Meteorological‘Services have highlighted the need or the
improvement of radar.data and information sharing, including higher frequency, rain
accumulation data, and radial wind.

Lightning Detection

Currently, lightning information in provided by.the World Wide Lightning Location Network, a
private website from the University of Washington, or through the long range lightning
network of the UK "Met,Office. The latter is not available to all countries and makes use of a
dedicated system. However, all the lightning data and information is very coarse, with
location uncertainties of 100km or mere and a poor level of detection. It was highlighted that
there is a need for a high-resolution lightning network for the region, through international
and regional cooperation.

Maintenance

In most countries/territories, the Meteorological Services have expressed a need for
additional resources for the maintenance of national observation sites and networks. These
should comprise spare parts management (a financial issue in most countries) and staff
training.

4.5.2 Operational forecasting

For forecasters to produce quality products and services, several components need to be in
place, including technical capacities of the forecasting office, qualified human resources and
regional coordination mechanisms. With regard to technical capacities, it is essential that the
forecaster has access to a wide variety of observation data, numerical model output
(including global models, both deterministic and probabilistic and regional models for
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atmosphere and waves) at the highest available resolution and frequency, and with multiple
parameters, levels and verification times.

Regional coordination and cooperation based on regional or sub-regional synoptic guidance
can enable each forecasting office to focus on downscaling issues for its own territories and
can also ensure coherency and credibility.

Hazard forecasting

With respect to EWS, the support from forecasting offices to DRM agencies should be
considered as one of the highest priorities and should focus specifically on the main hazards
that could directly affect the islands or the countries. Hazards can be classified as:

o Primary Meteorological hazards including tropical cyclones, tropical waves,

etc.;

0 Associated hazards, i.e. strong winds, heavy rain, damaging waves and storm
surge;

o0 Related hazard like flash floods, slow onset floods, landslides, coastal
inundations.

To meet the need of DRM agencies and other EWS stakeholders, operational forecasting
should focus on hazards of the third level, at national to local scales. According to some
Meteorological Services, coordination with DRM agencies should also take into account
impact-related perspectives such as landslides or coastal flooding.

Technical forecasting capacities

Most countries/territories rely on specific workstations.that receive information either directly
from the GTS, or by way_of.special requests to NWP servers in the US or the UK. The
French Islands have a_dedicated link with France to receive a full package of information
(satellite products and‘images and NWP from France and ECMWF) on integrated forecasting
system Synergie. Some forecasting offices work with Corobor workstations (e.g. Antigua,
Barbados, St-Lucia, Trinidad) while others ‘utilize the Metlab system (e.g. Bahamas,
Curacao, Cayman Islands). Both systems are somehow limited in terms of upgrading
capacity and-overall functionality. The capacities of the forecasting system heavily depend
on the information that is broadcasted by the GTS. Most forecasting offices expressed that
the products available \through the GTS should be updated both in number and variety,
especially NWP (e.g. more parameters including thermo-dynamical parameters, more levels,
ensemble products, wave models outputs, better resolution), in order to get the most out of
numerical model outputs. It was identified that Cuba and the French islands are the only
countries/territories that have the capacity to run a regional model. Other islands or countries
have access to regional outputs from CIMH models (MM5 and WRF) through their website.

Currently, most forecasting offices also rely on products and services from various public
websites (most of the time these are US websites) for their expertise. Though much
information is available through these channels, it is usually of low resolution and has limited
functionality.

Except for Haiti and Dominican Republic, it was identified that none of the
countries/territories currently utilize specific forecasting guidance systems for severe weather
or flood guidance. Haiti and Dominican Republic have access to the Flash Flood Guidance
System through the Hydrological Research Center (San Diego — USA) website.

Meteorological Services stated that there is a need for them to have better access to a large

variety of real-time information from numerical models or satellites in order to build their
expertise, if possible, through a sole dedicated national or regional system.
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To fulfill their mandate, forecasting offices would benefit from improved downscaling
capacities, from national threats to potential local impacts. In this context, operational
cooperation with other technical agencies such as hydrological institutes is essential (see
chapter 4.5.6). Additionally, the DRM agencies expressed the need for improved lead times
for hazards not related to tropical cyclones.

Countries and territories also stressed a need for strengthening their capacities for
downscaling regional information of monthly or seasonal forecasting to the national level of
slow onset hazards like droughts or heat waves. Additionally, it was mentioned that specific
methodologies that are developed could be shared throughout the region (e.g. drought
index).

Regional aspect and coordination issues

RSMC Miami plays a crucial operational role in the region for analysis and forecasts over the
north Atlantic at a synoptic scale. This is especially true for tropical cyclones. The Center
coordinates with forecasting centers in the region forvarning issuance at the national level,
in the case when a tropical cyclone is forecasted t@ directly impact one of the islands. This,
however, only concerns tropical cyclone at the regional scale.

CIMH plays an essential role in the region as welljlt supports forecasting capacities of CMO
members and provides knowledge transfer, expertises training and regional numerical
weather output twice daily. Even though CIHM is not'an operational center, it has in the past
initiated web conferences for sharing and,coordinating real-time expertise through the “visit
view” system. These virtual, on-line' meetings. on forecasting and warning issuance are
however not organized on a regular basis with all the forecast offices.

The French forecasting coordination center in Martinique ensures real-time coordination and
guidance for the French West Indies and French Guyana via specific guidance products and
conference calls at least 3 times eyvery 24 hours.

Many islands or countries havé expressed the need to strengthen real-time coordination
based on consensus and\guidance products;.especially between neighboring forecasting
offices. It.was alsornoted that the role of the Caribbean Community Climate Change Centre
(CCCCQC) could be strengthened for monthly and seasonal forecasting outputs, for slow-
onset hazard forecasting such as droughts or heat waves.

Training aspects

It was expressed that there is a need for improvement of technical capacities for operational
forecasting to“beyaccompanied by ongoing training on new technologies (e.g. latest satellite
products), numerical models, operational use of radar, new methodologies for consensus
and guidance, marine forecast issues, etc. CIMH as the regional training center plays an
important role for training on forecasting in the CMO member states. These are
complemented by training courses, workshops or secondements by other institutions,
especially NOAA. It was identified that the region could benefit from the sharing of good
practices through training sessions, workshops and cross-training programmes for
forecasters (e.g. bilateral exchange between Meteorological Services). It was highlighted
that there is an expressed need for online training programmes (e.g. COMET) to be
downscaled and adapted to the specific challenges of the Caribbean countries/territories and
in particular those of the smallest islands.

4.5.3 Hydro-meteorological data management and exchange
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Database management with well defined mechanisms for collection, exchange and sharing
is essential at national level with cooperation and coordination between all the technical
institutions involved in EWS data management (Water resource agencies, agriculture or
forestry institutions) with the goal of having a unique GIS database. At regional level, it is
also important to strengthen exchange and collection through official agreements,
harmonized format and standard procedures, based on existing or projected databases (e.g.
CIMH, Carib-Hycos programme).

In most countries/territories, the Meteorological Service manages its own database for
meteorological data. However, in the SIDS, it was highlighted that the capacities in terms of
human resources, procedures and methodologies need to be strengthened and better
defined. In several countries/territories, the database for meteorological data is isolated with
no or little exchange between institutions. In other countries (e.g.-Antigua, St-Lucia), work is
being done on the establishment of a sole database at national level for all environmental
data, including hazard, hydrological, meteorological and ground data.

The need for a national GIS database with long-time_series has been widely expressed in
the region. Meteorological Services throughout the region would benefit from additional
capacity to improve or implement a GIS database of meteorological data, associated
metadata and hazard data with comprehensive quality control and harmonized protocols in
order to facilitate regional exchange. They would also benefit from specific data rescue
procedures to improve the reliability and durability <of statistical and -climatological
information.

Generally, data from WMO-referenced synoptic is disseminated and exchanged through the
GTS. Other observations from national networks.are normally not accessible from outside
the country or even outside the Meteorological Service. Regional mechanisms for data
exchange currently exist through CIMH, which collects-and manages data from CMO
members. However, processes could be improved and observation data that is exchanged
could be expanded. Regional projects or programmes such as Carib-Hycos or RAIV-WIGOS
could help to fill the‘gaps and to optimize regional database management and exchange.

4.5.4 Product development in NMSs

For product development, it is essential to have a specific process that includes assessment
of user needs, feedback, and. capacity for production and dissemination. Integrated
production systems which facilitate product development processes exist but are rare in the
Caribbean.region.

It was identified through the consultations that user needs are often not clearly defined with
regards to the type, content and format of products. Moreover, in most of the SDIS,
capacities for product development would benefit from strengthening of human resources,
tools, software or workstations. SOPs for product development activities exist in those
countries/territories working with a comprehensive QMS (Dominican Republic, French
islands). However, in other countries/territories there is an expressed need for the
development of such SOPs. During the consultations, most of the Meteorological Services
also expressed a need for the improvement or implementation of integrated production
systems to facilitate product development, including website products. In this context, a
regional umbrella could be useful for production systems at the national level, and could lead
to the optimization of resources and the sharing of capacities, specifically for software
training and the maintenance and upgrading of the system.

45,5 Information Technology and Telecommunication capacities

The capacities of Meteorological Services to support DRM agencies heavily depend on their
national capacities in terms of telecommunication and IT infrastructure and networks for
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operational forecasting, dissemination and data collection. The regional aspect is also of
great importance, especially with regard to the Regional Meteorological Telecommunication
Network (GTS/RMTN) capacities and services as well as overall back-up procedures.

It was noted that all countries/territories heavily rely on the regional GTS network for data
and product exchange. They also rely on the internet for accessing data and products (e.g.
observations from national networks, radar products, NWP) as well as for dissemination of
forecasts and watches and warnings. In this regard, the Meteorological Services highlighted
that there is a need for improved Internet access through higher bandwidth.

With regard to the GTS, it was expressed that the region needs to anticipate potential
changes within the RMTN dissemination process. A comprehensive assessment by the US
for the WMO regions lll and IV has recently been initiated and this should bring clear
guidance on improvements needed for internal and external’ telecommunication systems
throughout the Caribbean region.

It was identified that some comprehensive telecommunication back-up:systems appear to be
in place to support cooperation between islands in case of an emergency; especially through
agreements in the context of the hurricane operational plan of the WMO-RAIV. The French
islands use specific networks and lines (MOU. with a telecom company) between Toulouse
and Martinique, Guadeloupe and French Guyana with full redundancy.

Several countries/territories have specific agreements<or MOUs with providers of mobile
telecommunication. Most other countries/territories also .indicated that they would benefit
from the development of public/private partnerships for mobile phone dissemination of
warnings (SMS, voice messages), as well as.for data collection. With regard to data
collection, the Carib-Hycos programme  carried out asimilar project at the regional level in
cooperation with Digicel Company.

4.5.6 Operational relationship with other technical agencies (e.g. Hydrological
Services)

Operational relationships, especially with hydrological institutions, are crucial in the region
because heavy rainfall and/or lack of rain are a real and common threat for all the
countries/territories. Input from hydrological expertise in the forecasting process is valuable
to support DRM agencies in more comprehensive way.

A number of good practices were identified in the region, with regard to countries/territories
that have a combined Meteorological and Hydrological Service (e.g. Guyana and Belize), or
where there is strong collaboration and coordination between the separate services, namely
in Cuba and Doeminican Republic. In most of the other countries/territories, the national water
resource authority is in charge of some hydrological aspects, including expertise and data
networks.

CIMH is the official institution for hydrology in Barbados. Additionally, CIMH has designated
a regional advisor to support all CMO members, and the institution provides training and
tools. As CIMH is not a 24/7 operational center, support can be limited for short lead-time
hazards related to hydrology (e.qg. flash flood). From the consultations, it appeared that Cuba
and Dominican Republic have an effective relationship between the Meteorological and the
Hydrological Services. In the Dominican Republic, a hydrologist is working within the
Meteorological Service. Elsewhere, operational coordination (especially real-time) is often a
challenge and is mostly facilitated by the DRM agency.

The Meteorological Services expressed the need to strengthen coordination with
hydrological experts for activities related to forecasting and warning. This would, for the
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Meteorological Services, result in better access to hydrological information for real-time
purposes, for batch processing or studies.

It was highlighted that there is a need for integrated tools or workstations in the region that
combine meteorological and hydrological data (i.e. with radar, rain gauges and limnimeters
information), numerical model outputs (rainfall/river flow models) for expertise, monitoring
and forecasting (especially nowcasting). The Flash Flood Guidance System (FFGS) that has
recently been adapted for Haiti and Dominican Republic combines information on both the
meteorological and hydrological side (as well as ground data) and can thus be used in real-
time by meteorologists and hydrologists to support DRM agencies.

4.5.7 Highest priorities with regards to the core capacities of the Meteorological
Services

A detailed list of the capacities, gaps and needs of core.€apacities of Meteorological
Services is presented in Table 10a (national aspects) and Table 10b (regional aspects). The
highest priorities as expressed by the participating countries/territories include:

e Strengthening of the observation and monitoring capacities through:

o0 Improvement of time and space coverage with a special attention to NMS |l
islands without real-time observation networks;

o Coordination with technical agenciesthat manage their own hydro-
meteorological networks.

Improvement of sharing of regional observation data that is crucial for severe weather
monitoring, such as radar, wave rider or lightning'data;
Strengthening of the forecastingieapacities through:

0 Upgrading the forecasting system (e.g. data flow, software, workstations), to
facilitate easy and integrated access. to a wider variety of numerical products,
forecasting guidance systems and of monitoring observations (national and
regional);

o Strengthening of real-time coordination at national level with other technical
agencies such as hydrological institutions;

o Strengthening of real-time exchange and coordination at regional level ,
especially in the case of neighboring forecast offices and of NMS 1
countries/territories;

o Training of forecasters in the latest methodologies and analysis techniques,
including probabilistic and deterministic model outputs.

o< Improvement of database management and sharing through:

0 Strengthening capacities for the implementation of quality controlled G.I.S
databases with meta-data and long-time series (data rescue) and exchange
mechanisms at national and regional levels;

0 Grouping of meteorological, hydrological, marine and other environmental
data relevant to MHEWS.

¢ Increasing the capacities of Meteorological Services for product development by
strengthening production systems;
e Strengthening of telecommunication networks through:

o Implementation/enhancement of reliable systems for back-up and redundancy

0 Upgrade of internet capacities;

0 Strengthening of transmission systems for exchange and data collection at
national to regional levels.

4.6 Overarching capacities of the Meteorological Services to support EWS

Each Meteorological Service needs a clear framework to ensure efficiency and effectiveness
in the management of its activities to support EWS, including the utilization of clearly defined
SOPs as well as qualified and trained human resources. A comprehensive user-oriented
QMS ensures that different processes within the Meteorological Service, including control
mechanisms and feedback mechanisms are documented, coordinated and continually
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improved over time. The implementation of a comprehensive QMS system within the
Meteorological Services contributes to the efficiency of cooperation between NMSs, DRM
Agencies and other EWS stakeholders.

With regard to human resources, ongoing capacity training is essential, not only for
forecasters but for all other meteorologists working in the domain of computer engineering,
statistics, communication, management, etc. Multi-agency training and knowledge transfer
between the DRM agencies, the Meteorological Services and the media are equally
essential.

4.6.1 Comprehensive Quality Management Systems

It has been identified during the assessment that the countries/territories would benefit from
QMS that cover all aspects of the different relationships between Meteorological Services
and DRM Agencies (see Section 4.1). Specifically for countries/territories with a type Il
relationship, the QMS should address the complexities assocCiated with the NMS supporting
one or multiple DRM Agencies in other territories and islands. In‘this case, each relationship
should be documented with the involvement of all participating stakeholders.

The Meteorological Services of the Dominican Republic and the French. islands have a
comprehensive QMS in place, and are also 1SO certified. The Interregional Directorate of
MeteoFrance has a QMS for all the French Islands and French.Guyana.

It was identified during the assessments that other countries/territories utilize some SOPs.
However, in many cases they are incomplete and do not sufficiently document the processes
within the organization. Some SOPs only focus on specific, technical aspects, e.g. only on
tropical cyclone warnings. It was noted during,the consultations that there is a strong
tendency within the region to rely on informal rather than formal procedures and agreements,
particularly in the smallest islands.

Most of the Meteorological Services indicated that they have established contingency plans
to ensure continuity of service in case of emergencies. DRM agencies indicated that they
have disaster plans that define the roles and responsibilities of all the institutions and
stakeholders involved in risk management;.including the Meteorological Services.

Through«the assessment process, it became evident that Meteorological Services rely
heavily on regional ‘plans and regulations. For example, the Hurricane Operational Plan,
which is managed under the RAIV hurricane committee, is utilized by all countries/territories
as a basis for their operational activities related to tropical cyclones. They also rely on
international requirements, regulations or recommendations, typically coming from the WMO
and ICAO.

Most of the Meteorological Services acknowledged that historically, the focus has been on
aeronautical assistance, and that they are currently transitioning to align meteorological
activities to DRM needs. In this context, Meteorological Services have expressed the need
for continued efforts to improve cooperation in order to acquire a better knowledge of DRM
existing needs and challenges.

Currently, ICAO requires that all the Meteorological Services providing aeronautical
assistance and information have a QMS and are ISO certified. Most countries have
expressed a need for assistance with the implementation of a QMS for activities in this area.
Some countries have also indicated the need for a wider QMS that would cover all EWS-
related activities. Meteorological Services with a mandate to support other islands have
highlighted the need for a specific QMS that covers their relationships of type | and type II.
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Finally, countries/territories that have good practices in QMS in the region indicated that they
are willing to collaborate with other countries/territories to share their experiences,
methodologies and results.

4.6.2 Human resources capacities and training

Several Meteorological Services are well-staffed in relation to the activities they carry out and
the size of the countries/territories. Others have expressed a critical need for more qualified
meteorologists, especially those countries/territories with Meteorological Services but without
official forecasting capacities, such as Dominica or St-Vincent and the Grenadines.

In order to improve the efficiency and support in the context of EWS, some Meteorological
Services highlighted that they need meteorologists with higher gqualifications or masters
degrees to work on research and development.

With regard to training, many aspects have been described in previous sections. In
summary, the highest priorities as indicated by the Meteorological Services are for:
0 Regular workshops and bilateral trainings at national or/and regional level between
Meteorological Services , DRM agencies and other stakeholders;
o Training and workshops for regional sharing and transfer of tools, methodologies and
good practices with regard to hazard analysis;
0 Technical training for webmasters to improve the local or national capacities for
website management;
o Bilateral workshops and training. between forecasters and the media to improve
communication efficiency;
o Up-to-date and regular training programmes on current forecasting methodologies,
data, tools and products;
0 Regional training with-exchange of good practices on. QOMS methodologies and tools.

4.6.3 Highest priorities, with‘regard to overarching capacities of the Meteorological
Services in_support of DRM Agencies

An overview of the capacities, gaps and needs with regard to the overarching capacities of
Meteorological Services is shown in Table.11. The highest priorities, as expressed by the
participatingscountries/territofies, include:

¢ « Developmentand implementation of a comprehensive QMS that is centered on EWS-
user needs, under a regional programme that ensures exchange of good practices,
trainings and workshoeps on methodologies and tools;

e Strengthening of training programmes on all activities that support EWS, including
cross-training programmes (e.g. bilateral exchange of forecasters).

4.7 Public outreach and educational programmes in EWS

Public education on hazards and associated risks is essential for better understanding and
awareness of the public to ensure effective response to weather-related hazards and
warnings. Collaboration between technical institutions, DRM agencies and other regional or
international partners can facilitate the development of specific education materials, with
local input and illustrations.

The tailoring of public education to the needs of different population groups was highlighted
as a major need throughout the region, especially for countries/territories that have not been
recently affected by a tropical cyclone or other weather-related hazards. However, risk
culture is an important part of society in many of the islands and almost all countries have
school programmes on meteorological (especially tropical cyclone) hazards, sometimes from
kindergarten to university. In some islands (e.g. Cuba, Jamaica, Martinique, Trinidad and
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Tobago), these school programmes have been developed in close collaboration between the
Meteorological Service and the DRM agency, which has made it possible for teachers to
address the topic in a comprehensive way (e.g. meteorological hazards, personal behavior,
forecasting challenges, watch and warning systems and communication). Several
Meteorological Services have stated that they could benefit from a list of existing educational
programmes in the region. Meteorological Services have expressed the need for the
development of programmes and dissemination mechanisms that are adapted to the needs
of vulnerable groups in society (e.g. isolated families, the elderly, tourists).

It was noted during consultations that international educational materials and programmes
are utilized from other countries (e.g. UCAR/COMET programme) either through the internet
or shared through CD/DVD. However, it was also noted that Meteorological Services as well
as DRM agencies would benefit from the adaptation of these' international educational
programmes to local needs, by using examples from local events, places and culture to
maximize their effect.

According to several Meteorological Services, broadcasting of ‘radio or TV campaigns
focusing on hazards and risks should be enhanced tor move beyond a focus on tropical
cyclones to include other hazards that pose a sighificant threat. Additionally, since regional
bodies (e.g. CDEMA) and international institutions (e.g. IFRC) play an“important role in
public awareness and education, some Meteorological Services expressed that partnerships
with these organizations could be enhanced, at the regional or national level, in order to
develop and produce multimedia materials (e.g. »short TV programmes, DVDs, E-
programmes).

4.7.1 Highest priorities with regards to public outreach and educational programmes
in the context of MHEWS

Identified capacities, gaps and needs for public outreach and educational programmes in the
context of MHEWS are listed in Table 12. The highest priorities, as expressed by the
participating countries/territories, include:

e Development and/or adaptation of multimedia educational programmes on all
hazards and risks, with specific attention to vulnerable groups in society and to local
needs, and by making use. of local examples;

e Development of partnerships.with DRM agencies and other national and international
organizations to facilitate the production of educational materials.

4.8 Watch and Warning Systems

Watch and Warning Systems (WWS) can be considered as an umbrella, comprising all the
operational mechanisms and the procedures to warn institutions, stakeholders and general
public on weather-related hazards. It covers aspects from forecasting to feedback
mechanisms and includes product delivery, dissemination and communication, and technical
cooperation. Many countries/territories already have a multi-level system (though not for all
weather-related hazards). Downscaling capacities are also critical for warning systems as
well as criteria and thresholds for different levels of warnings. It also encompasses
coordination aspects between neighboring countries/territories and regional centers (e.g.
RSMC Miami and other regional institutions).

4.8.1 National aspects

It was expressed through the consultations that most countries/territories carry out
monitoring and forecasting for the diversity of potential weather-related hazards. For some of
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these hazards, specific procedures exist for the issuance of special advisories or warning
bulletins. It was identified, however, that not all hazards are managed by making use of the
same comprehensive WWS (e.g. aeronautical hazards, marine hazards such as storm
surge). In most cases, the WWS is dedicated specifically to tropical cyclones (and
sometimes heavy rain) and is linked, in all cases, to the WWS of RSMC Miami.

Many Meteorological Services have noted that their WWS would benefit from incorporating
the specific characteristics of their country/territory, including country size, topography,
bathymetry, and local vulnerability. In this regard, many countries/territories indicated that
they would also benefit from the implementation of a downscaled/tuned system of the
regional WWS for tropical cyclones, for example by adapting lead-time to the needs of the
DRM agencies and the hazard's features. Additionally, Meteorological Services also noted
that they would benefit from managing different hazards under the same WWS framework.

Some Meteorological Services also expressed the need to improve downscaling of Watches
and Warnings on some hazards, such as coastal flooding, flash, floods or heavy rains.
Currently, countries and territories issue their Watches and Warnings for the entire country or
provincial territory, without respect to local differences.

It was identified during the consultation that most countries/territories do not.use methods
based on clear critera for their WWS. In most cases, the WWS is based on the, location of
the main feature (e.g. tropical storm), and taking into consideration the lead time. However,
in some cases the countries/territories would benefit from the establishment of Watch and
Warning thresholds (e.g. 150mm per.42-hours for rainfall or 3,5m height for the waves).

As expressed by the Meteorological Services earlier in this, assessment, it is critical to
maintain close real-time collaboration with other technical agencies, especially during hazard
events to coordinate Watch-and Warning issuance.

Following the recommendations of the Costa Rica meeting pertaining to experiences and
opportunities for linking hydro-meteorological \leveraging systems and NMS with other
hazards such as tsunami, the opportunities for leveraging these capacities, needs to be
explored systematically by:
(i) *Mapping of the institutions and’ their roles and mandates nationally and
regionally
(ii) Identification of key forums for exploring the opportunities along the four
components of \EWS (Monitoring and forecasting, risk analysis,
communication and dissemination and emergency preparedness and
response side).

As recommended. at the .Costa Rica MHEWS Workshop, these issues need to be further
explored through the hydro-meteorological waning mechanism coordination platforms such
as the WMO Regional Association IV (RA V) and its related working groups and
mechanisms, the WMO RA IV Hurricane Committee , etc and the UNESCO-IOC/ICG -
CARIBE Tsunami EWS. During the consultations with the countries/territories, President of
WMO RA 1V and the Chairs of the UNESCO-IOC/ICG - CARIBE Tsunami EWS, the need
for facilitations of these consultations and exploring opportunities for leveraging capacities
was further stressed.

Some Meteorological Services (e.g. French islands, Trinidad, Jamaica for flood hazard) use
a color-coded WWS. DRM agencies have different levels or phases of alert (e.g. 2 in Antigua
and Barbuda, 3 in Cuba, Dominican Republic, Trinidad) depending on the warning issued by
the Meteorological Service.
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Several countries/territories indicated that their WWS is not well known by the population
and that they would benefit from communication and education campaigns focusing on all
aspects of WWS (type of hazard, level of danger, individual behavior, collective measures,
etc.).

4.8.2 Regional coordination in WWS

The regional WWS for the Caribbean islands only addresses tropical cyclones (tropical
storms and hurricanes), and is managed by RSMC Miami. It is crucial in that it supports all of
the countries/territories’ WWS in the region for tropical cyclones. It is important to note that
the RSMC does not issue watch or warnings at the national level, but coordinates with
Meteorological Services to ensure the issuance of warnings in all the countries/territories that
are forecasted to be directly affected. It was identified during the consultations that
countries/territories would benefit from regional or sub-regional procedures or mechanisms
for the coordination between different forecasting and warning centers for hazards other than
tropical cyclones.

It was noted that CIMH organizes conference calls to coordinate, warnings for severe
weather among the CMO members, though not onfa 24/7 operational basis. The French
islands have a sub-regional WWS for the Lessér Antilles for several hazards. However
coordination is currently limited to the French islands only. In Haiti, a real-time coordination
mechanism for Watch and Warning Services has been put in place since June 2010,
between the French regional center and the Centre National Meteorologique (CNM) of Haiti.

Many countries/territories expressed(the need for a regional or sub-regional coordinated
multi-hazard WWS that considers existing systems such as, RSMC WWS, and that focuses
not only on tropical cyclones but also on heavy.rain, damaging waves, strong winds and
possibly other hazards. Regional bodies have also. expressed an interest for potential
involvement in such a process. This need has been highlighted as essential for neighboring
countries/territories.

4.8.3 Highest priorities with regards to WWS

A detailed overview ofi.the capagities, gaps and needs of countries/territories with regard to
Watch and Warning Systems.S presented.in Table 13a (national aspects) and Table 13b
(regional aspeets). The' highest priorities, asrexpressed by the participating countries,
include:

e Implementation or strengthening of comprehensive and multi-level criteria-oriented
W\WS for the relevant meteorological, hydrological and coastal marine hazards;

¢ Implementation of mechanisms and procedures for real-time coordination between
countries and territories (especially among small neighboring territories), taking into
account existing regional systems (RSMC for tropical cyclones) and the role of
regional centers:

5 Synthesis, conclusions and recommendations

5.1 Synthesis and conclusions of the assessments and consultations

From the analysis, it has been identified that the strengthening of the relationship between
Meteorological Services, Hydrological Services and DRM agencies/stakeholders is of high
importance to improve cooperation, coordination and understanding of their respective
capacities, needs and challenges with regards to MHEWS. In this regard, multilateral training
and feedback mechanisms are considered as essential by the countries/territories. Special
attention should be paid to countries with a relationship of type II.
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According to the assessment and the visits, it emerged that product and service delivery
needs to be enhanced for real-time purpose (forecast and warning products) as well as for
preparedness and planning. In this context, the Meteorological Services need to strengthen
their capacities for hazard analysis, through improved data management, including
exchange and data rescue, and modeling. As for real-time service delivery, it was highlighted
that production and dissemination mechanisms need to be strengthened, especially with
regard to public web site management.

The assessment also revealed that the improvement of core capacities, such as observation,
monitoring or forecasting, could benefit from enhanced coordination both at national and
regional level; Meteorological Services expressed that there is a crucial need to strengthen
the observation capacities through better coverage and exchange. at national and regional
level. It has also been highlighted that forecasting capacities could benefit from the upgrade
of the forecasting system including integrated access to a widervariety of numerical products
and forecasting guidance output.

It was identified during the assessments that the development and the.implementation in the
Meteorological Services of a comprehensive QMS, centered on EWS-users needs, would be
essential to provide them a concrete and efficient framework. Training. has also been
stressed as an overarching need of the Meteorological Services to support their EWS-related
activities, not only for forecasters but also for maintenance; computer engineering, web
management, statistics, QMS and communication (bilateral'media training).

Meteorological Services and DRM agencies expressed the need to improve public education
on weather-related risk (hazard, vulnerability, response,. challenges, etc.) through the
development and/or adaptation of multimedia educational programmes with local input,
under partnerships of regional or international organizations.

Meteorological Services and DRM agencies<highlighted that they would benefit from the
implementation/strengthening of comprehensive and multi-level criteria-based Watch and
Warning Systems¢« They also stressed that real-time coordination between countries and
territories (especially among neighboring territories), taking into account the role of regional
centers, would be essential.

5.2 Recommendations pertaining to the strengthening of the four
components of EWSwith national and regional considerations

Through the assessment process, a number of gaps and needs were identified with regards
to the capacities of Meteorological Services in the region to support the DRM agencies. A
number of issues. remain to be addressed. Recommendations for specific issues to be
addressed during the Barbados workshop include:

1. Operational cooperation between Meteorological Services and DRM agencies
- organization of national and regional workshops and training sessions for
Meteorological Services, DRM agencies and EWS-stakeholders to identify
users and their respective needs, capacities and challenges and to develop
guidance for cooperation and coordination procedures, including feedback
mechanisms and exercises.

2. Product and service delivery of NMHS to DRM agencies
- with regard to hazard analysis
0 Access to quality controlled historical data (data rescue capacities)
including metadata and hazard databases
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0 Access to hazard modeling capacities at national level; through
regional sharing of resources ; under international programmes

0 Access to up to date information on topography and bathymetry
with sufficient resolution

o Sharing methodologies and statistical tools

- with regard to dissemination mechanisms

o Full redundancy at national level and back-up systems through
regional arrangements to ensure continuity

o0 use of harmonized protocols and systems between Meteorological
Services, DRM agencies and EWS stakeholders that enable end
to end efficiency and control

o Capacities for web site management in the Meteorological
Services or at national level or through a regional approach

- with regard to communication
o0 Relationship with the media and need for hilateral training
0 Use of specific production system dedicated to TV broadcasting

3. Strengthening of Core capacities of the Meteorological Services to be able to meet
the needs of DRM stakeholders

- Establishment of core minimum requirements for Meteorological Services.

- National and regional coordination mechanism to improve observation
network coverage ‘and data,.exchange, tincluding countries/territories
meteorological and hydrological data as well.as regional data such as
radar, coastal marine and lightning.

- Access to a wider variety of numerical products, forecasting guidance
systems and of monitoring observations including meteorological,
hydrological and marine observations through an integrated system.

= Mechanisms for real-time regional coordination based on consensus
guidance

- Overarching “capacities of the Meteorological Services need to be
strengthened as per:

o Comprehensive QMS, centered on EWS-users needs, to frame the
EWS-oriented activities of the Meteorological Services and the
feedback mechanisms from DRM agencies and population for
continual improvement.

0 Training programmes on all activities that support EWS (e.g.
forecast, maintenance, computer engineering, statistics,
communication, QMS), including cross-training programmes (e.g.
bilateral exchange of forecasters).

4. Public education related to Hydro-Meteorological Hazards and warly warning
Systems;
- Capacities to develop or adapt multimedia educational programmes on all
hazards and risks, with local input, through partnerships with regional
and/or international organization.

5. Watch and Warning Systems
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- Comprehensive and multi-level criteria-oriented WWS for multi weather-
related risk management with regional coordination mechanisms

6 Other critical considerations

6.1 Institutional mapping and linkages

In this report, various assessments, projects where identified and analyzed systematically in
the context of MHEWS with focus on the goals and scope of the Caribbean MHEWS
Regional programme ((See Section 1.3). However, it is clearly identified that a detailed
institutional mapping and analysis of the roles and responsibilities as well as analysis of
policies, legislation and plans of countries/territories as linked to EWS need to be carries out,
with the goal to improving not only such policies and legislation, but how they are
implemented in planning and budgetary aspects that <have critical importance for
development, implementation and sustainability of EWS over time.

6.2 Opportunities in linking climate infogmation and forecasting for disaster
risk management in context of impfoved sectoral planning

Many socio-economic sectors, including water), agriculture, fisheries, health, forestry,
transport, tourism and energy, are highly sensitive'to:weather and climate extremes such as
droughts, floods, cyclones and storms, heat waves or cold waves. Decision-makers in these
sectors are increasingly concerned by theradverse impacts,of climate variability and change,
but are not sufficiently equipped to make effective use of climate information to manage
current and future climate risks. Consequently, there.is not only an urgent need for enhanced
global cooperation in the development of accurate and:timely climate information but also
equally urgent need for its exchange between_ the providers of climate services and various
sectors, thus ensuring‘that relevant climate information is integrated into policies, planning
and practices in various sectors \and at various levels. Recent advances in science and
technology offer the prospect of further improvements in quality of climate information and
prediction services. IntegratingsSeasonal.to multi-decadal predictions and long-term climate
projections into decision-making in all'soecio-ecoenomic sectors, through an effective two-way
dialogue between providers and at-risk sectors on the range, timing, quality and content of
climate‘products and services, will ensure that decisions relating to managing climate risks
are well informed, more effective and better targeted. Furthermore, this must be augmented
with “systematic strengthening of institutional and operational capacities of climate
information providers at the national, regional and international levels, to ensure sustainable
development and availability of information for risk management and planning.

Effective disaster risk management must be founded on scientifically sound risk assessment,
to quantify and understand the risks associated with natural hazards and their impacts. In
many countries, the institutional capacities and cooperation for risk assessment need to be
developed or strengthened. Risk assessment requires quality assured historical and real
time data on hazards, and socio-economic impact data. Furthermore, there is need for
development of disaster impact depositories for various sectors. There is also need for
hazard and risk analysis tools for quantification of exposures and vulnerabilities (e.qg.,
casualties, construction damages, crop yield reduction, water shortages).

However, analysis of hazard patterns from historical data is necessary but not sufficient for
risk assessment. Changing patterns of climate hazards are posing challenges with longer-
term strategic planning and investments (e.g., infrastructure planning and retrofitting based
on building codes and specifications, using only historical records (e.g., 100 year flood may
become a 30 year flood). Such climate analysis tools for assessing changes in severity,
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frequency, and occurrences of hydro-meteorological hazards at seasonal, inter-annual,
decadal, and longer climate change time lines need to become available operationally and
applied for risk assessment.

With the risk knowledge, countries can develop risk management using (1) early warning
systems and preparedness, (2) medium and long-term sectoral planning (e.g., land zoning,
infrastructure development, agricultural management, water resource management, etc.)
and (3) utilization of weather-indexed insurance and financing mechanisms to reduce and
transfer the economic impacts of disasters at various levels and decision timelines
(operational to strategic). All sectors require a wide range of meteorological, hydrological and
climate information products and services, at different temporal and spatial scales, and with
different information content. These information products include data products, forecasts,
outlooks and analyses, and research products. Early warning systems have been
demonstrated to be effective tools for reducing loss of life through improved emergency
preparedness and response, however, emergence of climate‘prediction and forecasting tools
provides unprecedented opportunities to provide outlooks and warnings with longer lead
times that can be used for improved sectoral planning (e.g., supply/demand management
and risk management practices in agriculture, urban planning, water resource management,
etc.) and ultimately protection of livelihoods.

The Third World Climate Conference (WCC-III) stressd the importance of climate,information
in supporting DRR and discussed the clear linkages ofDRR as a critical component of
climate adaptation and the Global Framework for Climate Services (GFCS). Since its
adoption in 2005, the Hyogo Framework for Action (HFA) has provided clear priorities for
action and justification for the need for cooperation at national, regional and international
levels to significantly reduce the impacts of natural.hazards.

As demonstrated in the Caribbean region; coordination mechanisms for DRR are being
strengthened or established at various levels providing opportunities to identify, segment
users and determing’ their requirement within the spectrum of seamless products and
services that cansupport the different decision processes in DRR. There is capacities
through centers and .agencies such as the Caribbean Institute for Meteorology and
Hydrology (CIMH) that can be further strengthened to support technical development,
training and-other critical services NMHS need to support various sectors for improved
address. climate and-disaster risk management. These issues need to be further explored
and needs and requirements of the regional, countries/territories identified.

6.3 Building capacity for probabilistic risk analysis and modeling

Ability to carryout risk analysis at regional, national to local levels is the foundation of good
disaster risk reduction planning and implementation. Development of the Probabilistic risk
modeling capacities is a eritical issue that will have not only implications for Early warning
systems and developing of Emergency Preparedness programmes and plans (policy to
national-local emergency preparedness and planning, evacuation planning, etc.), but also is
critical for development of Risk Reduction Programming and implementation plans that goes
beyond EWS and into multi-sectoral planning (e.g., specifications for infrastructure and
urban development, land zoning, coastal risk management, environmental planning, health,
agricultural and water resource management, etc). This study and report has not assessed
the availability and capacities for maintaining multi-sectoral assets and vulnerability
databases, institutional mapping and national and regional technical capacities for
vulnerability and risk assessments and modeling across sectors. However, it is stressed that
these capacities need to be evaluated and gaps and needs identified.
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Table 1: Membership to different regional institutional arrangements
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FR OR ST MARTIN AM(FR) M
NL OCT ARUBA AM
NL OCT* BONAIRE AM(NA)
NL OCT CURACAO AM(NA)
NL OCT* SABA AM(NA)
NL OCT* ST EUSTASIUS AM(NA)
NL OCT ST MAARTEN AM(NA)
BCT ANGUILLA AM AM | M M M
BCT BERMUDA AM
BCT BVI AM AM | M M M
BCT CAYMAN
ISLANDS AM M M
BCT MONTSERRAT M M M M M
BCT TURKS AND
CAICOS
ISLANDS AM AM M M M
* = Status as OCT to be reviewed in 2015 M = Member AM = Associate Member

AM(FR) = Associate Member as France
AM(NA) = Associate Member as Netherland Antilles
(To be disbanded 10/10/2010)
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Table 2a: Regional assessments related to MHEWS and DRR in the islands of the
Caribbean region

Institution | Dates | Type | Abbrevi | Title Countries involved
* ations
CDEMA/O |2003 |S CHAMP | | HMDMVA : Hazard Maps and | CDEMA members + Martinique
AS/JICA/IC Vulnerability Assessments
IDA Studies
http://www.cdera.org/projects
/champ/docs/all_docs.shtml
WMO- 2006 |S WMO200 | Country-Level Disaster The Bahamas, Barbados, Cayman
DRR 6 Prevention and Mitigation Islands, Dominican Republic, Haiti,
Jamaica, Dutch West Indies, St
Lucia, Trinidad and Tobago
WMO- 2010 |S WMO201 | Multi-Hazard Early Warning Antigua and Barbuda, Bahamas,
DRR 0 Systems Barbados, Anguilla, British Virgin
with focus on Institutional Islands, Cayman Islands, Turks and
Partnership and Coordination | Caicos Islands, Dominica,
Dominican Republic, Grenada,
Jamaica, Dutch West Indies, St
Lucia, Trinidad and Tobago
WMO- 2010 |M WMO Training Workshop on Multi- | All islands in the project
DRR _Ews Hazard Early Warning
Systems
http://www.wmo.int/pages/pro
g/drr/events/MHEWSCostaRi
calindex_en.html
European |2010 |V E.U. Current actions,and initiatives | All islands in the project
Union 2010 in the field of civil protection
in order to promote and
enhance the regional
cooperation. mechanism
UNDP 2010 |V R3lI Regional Risk Reduction Caribbean OCTs
Initiative (R3I)
http://www.bb.undp.org/index
.php?page=regional-risk-
reduction=initiative
CDEMA 2006 |V CDM CDM Audit CDEMA members
USAID Since | VS BT http://www.cdera.org/cunews/ | OECS
BTOOL 2008 news/antigua/article 2067.ph
p
St-Lucia report available at
http://stlucia.gov.lc/nemp/

* V= Visits and interviews; S = Surveys; M = Meetings/Workshops
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NAME | Impleme | Durati Goals Participating Countries Funding
and nting on

Abbrevia | agency

tions

CARIB- |[WMO Since | Assist the NMHSs in the modernization and Antigua and Barbuda, IRD (France)

HYCOS |IRD 2004 strengthening of their activities related to water | Barbados, Curacao, E.U.(Intereg

(CAR- resources , so as to provide them with more Dominica, Dominican V)

HY) reliable systems and data for the issuance of Republic, French West Members
more accurate short, medium and long-term Indies, Haiti, Jamaica, St | 3,5M Euros
forecasts. Lucia, Trinidad & Tobago
http://www.caraibes-hycos.org

US/RAIV | WMO The proposed US/RA IV WIGOS All the participating

WIGOS USA Demonstration Project (WDP) endeavors to islands and countries

(RAIV- build an Integrated Atmosphere Observing except Guyana, Suriname

Wigos) System (IAOS) with enhanced interoperability [ which are part of RA llI
features through the integration of #arious and Grenada, St-Kitts and
component systems representing surface- Nevis and. St-Vincent and
based upper-air observationséuch as the Grenadines
rawinsondes, airborne obseérvations including
AMDAR from RA IV Member countries, and
space-based observations ‘derived from satellite
soundings. Interoperability willbefacilitated
through metadata catalogues and archival sites
consistent with evolving WIS architecture.
http://www.wmo.int/pages/prog/www/wigos/doc
uments/DP_USA.pdf

CADM Il |CDEMA |Phase |To mitigate disasterdamages through CDEMA members JICA

CIMH I 2009- | enhancement of community resilience.to the Pilot project for Dominica, |2,7M USD
2012 flood hazard. Grenada, St Lucia,
http://www.cdema.org/indéex.php?option=com_c | Belize, Guyana
ontent&view=article&id=111&ltemid=89
CRMI UNDP Phase | Umbrella programme designed to build capacity | Antigua and Barbuda, Italy, Norway,
I across the Caribbean region for the Bahamas, British OCTs, | UNDP
Since' [ management of climate-related risk. Barbados, Cuba,
2010 http://www.undp.org.cu/crmi/en/index.asp Dominican Republic, 2,8 M USD
Table of documents of reference downloadable | Grenada, Haita, Jamaica,
at St Lucia, St Vincent and
http://www.undp.org.cu/crmi/en/drrdocs.asp the Grenadines, Trinidad
and Tobago
R3I UNDP 2009- | To address the risk and exposure of these All OCTs 4,9M Euros
2011 small islands by providing a network of regional

infrastructure, programmes, policies and
protocols to strengthen their capacity to predict
and prepare for natural hazards, thus improve
resilience and reduce risk and subsequent loss.
http://www.bb.undp.org/index.php?page=region
al-risk-reduction-initiative
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NAME
and
Abbrevia
tions

Impleme
nting
agency

Durati
on

Goals

Participating Countries

Funding

SHOCS

Finland
ACS

Phase
Il
2010-
2012

Be better prepared for the adverse effects of
natural disasters and harmful impacts of climate
change.

« decrease the number of casualties and
economic losses due to natural hazards;

* make investments on early warning systems
and rescue preparedness;

« establish authority of NMHSs and civil
protection agencies as contributors to DRR
http://www.acs-
aec.org/Disasters/18th%20SC%20Disasters/En
alish/SHOCS ProjectDocument FMI_ACS en

g.pdf.

ACS Members

CHAMP

OAS
Cdema

2005
2008

To assist countries in the Caribbean region with
the development of comprehensive, national
hazard vulnerability reduction.initiatives through
the development of national hazard mitigation
policies, creation of appropriate policy
implementation programs through
comprehensive hazard mitigation.planning
frameworks and the development and
implementation of safer building training and
certificate programs

- Hazard Mapping & Common Digital
Databases for Hazard Mapping and
Vulnerability Assessment;

- Quantitative Risk Assessment — QRAP (BVI)
http://www.cdera.org/projects/champ/

CDEMA members
4 pilot states : St Lucia,
Grenada, British Virgin
Islands and Belize

CIDA
CDEMA
1,4 MUSD

Programmes Information from

the E.U. 2010 assessment

Tsunami
EWS

U.Wil

2006
2008

To strengthen the capacity of the Seismic
Research Unit to detect, monitor and warn
people at risk from tsunami and other related
geologic hazards;

To launch a comprehensive public education
campaign to be coordinated by the CDEMA.

All islands

USAID,
Trinidad and
Tobago
390.000 USD

Tsunami
EWS

U.W.I
CDEMA

2007
2009

Increased public awareness about tsunamis
and other coastal hazards;

Improved notification of tsunamis and other
coastal hazards to at-risk population.

All islands

USAID,
CDEMA
828.000 USD

ICT for
disaster
manage
ment

CDEMA

2007
2009

This project aims to enhance the effectiveness
of Disaster Management practices in the
Caribbean region through the identification and
testing of innovative ICT applications including
early warning systems for fast onset hazards.

CDEMA members

IDRC
700.000 BDS

ERRVC

UNDP
CIMH

2009
2011

Reducing vulnerability and increasing resilience
to climate change, natural hazards and poverty
at the regional, national and community levels
within the Caribbean region.

4 OECS members

Italy
3,5M Euros

Carib
Cluster
for
Natural
Risks

Region
Martiniqu
e

2008
2010

Identification of main actors, sensitization of the
actors to the project, mobilization and
involvement of the interested actors;
Establishment of groups of experts. Screening
of projects and initiatives with innovative
approaches. Internet and directory support to

Cuba, Dominica, Haiti,
Jamaica , Dominican
Republic, St Lucia,
Trinidad and Tobago, the
French West Indies and
Guyana

Intereg IV
Martinique
865.000 Euros
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NAME | Impleme | Durati Goals Participating Countries Funding
and nting on
Abbrevia | agency
tions
actors and initiatives
The main themes are GIS, the sea (Tsunami,
coastal erosion), seism, floods and drought .
Enhancin | Oxfam 2009 To contribute to disaster risk reduction in the Special focus on Haiti and | Echo-Dipecho
g GB 2011 Caribbean region by enhancing knowledge Jamaica 700.000 Euros
Disaster management of disaster preparedness
Prepared integration in rural livelihoods and urban
ness planning among community leaders, local
Governments and other key stakeholders.
Mainstrea | CCCCC | 2003 The objective is to facilitate the creation of an CDEMA members World Bank
ming 2009 enabling environment in the small islands and
Adaptatio coastal developing states of CARICOM for
nto climate change adaptation.
Climate
Change
Project
Implemen | Countries | 2006 To implement specific (integrated). pilot Dominica, St Lucia, St World Bank
tation of 2011 adaptation measures addressing primarily, the | Vincent and the GEF Project
Adaptatio impacts of climate change ontheir natural Grenadines 55MUSD
n resource base along coastal and near-coastal
Measures areas;
in To produce knowledge of global value onow
Coastal to implement adaptation measures in small
Zones island states that can be applied in other
countries in the region.
Mainstrea 2010 The first component will engage local OECS IADB
ming communities by implementing demonstrative 400.000 USD
Disaster community risk reduction projects;
Risk The second component will help to build
Manage capacity in key stakeholdersin member states
ment of the OECS concerned with planning and

implementation of development projects. The
technical cooperation will make significant use
of some of the disaster risk management tools
that have been developed in the region:
http://www.iadb.org/projects/project.cfm?id=RS-

T1319&lang=en
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Table 2c: List of missions and visits to the region

Countries / Agencies- Meeting with ... Email / Contact
Islands Institutions
Trinidad and | CMO Mr. T. Sutherland, Director tsutherland@cmo.orq.tt
Tobago Mr. G. De souza, technical coordinator gdesouza@cmo.org.tt
Trinidad and | ACS
Tobago
UNDP Mr. H.Prince,
Trinidad and | Met Service Mr. E. Moolchan, PR with WMO, Director dirmet@tstt.net.tt
Tobago Mr. M. Noel , acting director dirmet@tstt.net.tt
ODPM Colonel G.Robinson, chief officer of ODPM grobinson@mns.gov.tt
Trinidad and | Met Service Forecasters and observers
Tobago
Barbados CDEMA Ms. E. Riley, Deputy Executive Director liz.riley@cdema.org
Ms. A. Grosvenor, technical manager andria.grosvenor@cdema.org
Barbados UNDP Ms. M.Gyles Mc Donnough, UNDP RC michelle.gyles.mcdonnough@undp.org
Mr. 1. King, National DRR advisor ian.king@undp.org
Mr. A. Vacher, 3RI coordinator alexandre.vacher@undp.org
Barbados CIMH Mr. D.Farell, Principal anddis staff dfarrell@cimh.edu.bb
Ms. A.Sealy, Deputy Pringipal asealy@cimh.edu.bb
Ms. Kim Whitehall kwhitehall@cimh.edu.bb
Ms. M. Pestaina-Jeffers margpj@cimh.edu.bb
Mr. L. Pologne Ipologne@cimh.edu.bb
Mr. S. Boyce sboyce@cimh.edu.bb
Barbados Met Service Mr. H.Lovell, PR with. WMO., Director dirmet@sunbeach.net
Ms. S.Nurse, Deputy director of the Met Service | dirmet@sunbeach.net
DEM Ms. J. Thomas, Director of DEM
jthomas@barbados.gov.bb
Barbados C.I.D.A MraYuri Chakalall, senior dev. officer yuri.chakalall@international.gc.ca
Dominica Met Service Ms. S. Etienne-Leblanc, Acting Director . metoffice@cwdom.dm
Mr. M. Alexander, meteorologist
ODM Mr. N. Isaac, Director of ODM odmdominica@gmail.com
DOWASCO Mr. G. Drigo and Mr.Durrand
Antigua & Met Service Mr. K¢Meade, PR with.WMQO, Director keithleym@yahoo.com
Barbuda Mr:‘D.Destin, Climatologist dale_destin@yahoo.com
NODS Mr. P. Mullin, Director of the NODS nodsanu@gmail.com
Antigua & Met Service Forecasters and computers ingenior
Barbuda Op. center
Saint-Lucia.. | Met Service Mr.. T. Auguste; PR with WMO, Director slumet@gosl.gov.lc
Mr. V. Descartes, meteorologist
NEMO Mr. J. Dubois, Deputy Director jdubois@slucia.com
WRMA Mr J.A. Mathurin junior.mathurin@gmail.com
Martinique DIREN Mr B. Capdeville, Chief of the hydrological and | bruno.capdeville@developpement-
risk department durable.gouv.fr
Mr P. Marras, Hydrologist pascal.marras@developpement-
Ms A. Comte, Environnemental risk dpt. durable.gouv.fr
Mr D.Flamand, Environnemental data dpt. aude.comte@developpement-
durable.gouv.fr
david.flamanc@developpement-
durable.gouv.fr
Martinique | Carib-Hycos Mr JP Bricquet, IRD Project coordinator jean-pierre.bricquet@ird.fr
Cuba Civil Defense
Met Service Mr T. Guiterrez, PR with WMO tomas.qgutierrez@insmet.cu
Hydro service
Environnement
Ministry
Cuba UNDP ???, UN Resident Coordinator
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Countries / Agencies- Meeting with ... Email / Contact
Islands Institutions
Cuba National Mr J. Rubiera, Director of the Forecast center jose.rubiera@insmet.cu
Forecast Mr. M.A. Hernandez, chief forecaster miguel.hernandez@insmet.cu
Center
Dominican COE Mr C. Paulino Cardenas ?7??
Republic Met service Ms G.Ceballos PR with WMO
Mr M. Campusano, Sub-Director Lasose2002@yahoo.com
Dominican | Met Service Ms C. Perez, research department Caridad prez@yahoo.es
Republic Mr L.P. Jerez, coordinator for hydrology jerez0550@gmail.com
Bahamas NEMA Captain S. Russell, Director stephenrussell@bahamas.gov.bs
(conference | Met Service Mr A. Rolle, PR with WMO, President of WMO- | rollearthur@gmail.com
call) RAIV
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Table 3: Mapping of information provided in visits and assessments

Island Island |Does Type of |[Policy and | Opeartional | Cooperation Product and Service delivery to support EWS and risk Core cap of the M logical S5 to support EWS Dverarching capacities Fublic Watch and
and its status [island |DRM — [legal cooperatio [with other analysis outreach Warning
DRM have a [Met [{ nb hnical - - e e - and Systems
Meteor |Service |supporting |Meteorolo |agencies [eg. |Hazard Diata products, Eupertise and | Dissemination Monitaring and Operational Data management | Products ITé& ars Human rezources] aducational
Agency logi elatio |[EWS gical Hydrological |analysis forecasts and advisory mechanisms Observation forecasting | and exchange development | telecommunic capasities and | programme
Service |nship s, Services) warnings senice networks ation training = in EWS
Category | : C. with pl M, logical 5
intizns & | Ind | VES T CDM | #0d02000 | WAHCZ006 | CHAMFI | WIHOZ005 WHNO006 | WMO2006 VISIT WHO02006 VISIT VISIT SHOCS | WMO2006 | RIMOZ005 | WMO2010
Bartuda EU W2 000 FISIT VISIT VISIT FISIT VISIT VISIT VISIT TSI VISIT
WHO2010 FISIT [ FLA T RTC S CAR-HT RAIV-WIGOS CAR-HY CAR-HY SHACE
RAIV-WIGOS |EAIV-WIGOS RAIV-WIGOS AR HTGOS
Eahamas Ind VES 1 EU.2010 | #RdCz008 | RANCETCOS | CHAMPT | RAIV-WIGOS BQZ0I0 | RAIV-WIGOS RAIV-WIGOS SHAQCE SHOCE W01
WMO2010 | wmdczoro MR 010 RAIV-WICOS RATWIGOS
Barbados Ind VES 1 CDM BIOZ 006 | WRO2006 CHAMFPI WALO2 006 WHOI006 WMO2006 VISIT WHOZ006 FISIT FISIT SHAQCE WAMORR06 | WMO2006 FISTT
WL 0T
EU.2010 FISIT FISIT FISIT FISIT VISIT YVISIT FISIT VISIT
WHOI010
RAIV-WIGOS RAIV-WIGOS JRAIV-WIGOS RAIV-WIGOS RANVCHIGT
(RATFRTCOS CAR-HY CAR-HY CAR-HY SHACE
Eielime Ind VES 1 EU.2010 CADN IT CHAMP T | RAIV-WIGOS BQz0I0 | RAIV-WIGOS CADN IT SHAQCE SHOCE WHOZ010
WD2018 CHAMPIT | CHAMP IT RAIV-WIGOS RAIV-WIGOS RARC@TGOS
(RATCRTGOS | CADM IT
(Cuba Ind VES 1 EU.2010 |WMO_Bws | WHO_Fws CAR-HY WHO_Fws WO Ews WD _Ews FISIT FISIT FISIT FISIT HIO_Fws | WHMO _Ews
WHO_Ews FISIT FISIT RAIV-WIGOS FISIT YVISIT VISIT CAR-HY SHAQCE SHACE FISIT YVISIT
RAIV-WIGOS JRATV-WIGOS RAIV-WIGOS RATV IO
LRk CAR HY
Dominican | Ind YES ! EU.Z010 | #02006 W02 806 CHAMP T WRO2 806 WHO2006 W20 VISIT WHO2Z006 FISIT SHOCOE WAO2 806 WAO2006 | WRMO2010
Fep WHO010 | WHRIO2010 FINIT RAIV-WIGOS VISIT CAR-HY FISIT FISTE
[ FLA T TS RAIV-WIGCOS JRATV-WIGCOS RAIV-WIGOS RAT WIS
FISIT CAR-HY CAR-HY SHOCE
(Cuyana Ind YES ! EU.2010 | #O2010 CADR IT CHAMP T HRQZ 010 IR 000 CADR IT WHIO2010 SHACE WHOZ010
WHO2010 CADR T SHOCOE
Haiti Ind YES ! EU.Z010 Wl (00 FRO2 806 CHAMP T Who2o0s  |WDHIOI010* | AAO2806 WAMO208s  |WHMOZ010* | WHIOZ006 (WHMOZ010* WWHIOZ010+] SHOCT MO0 Wado200e | WHIOI010+
[iatclenl L WMO2010 | whozowo+ [FMO2010% | wMoz010+ WMOZ0L0+ | WMOZ010+ WMOZ010+ WMOZ010+ |WHOZO10+
RAIV-WIGOS RAIV-WIGOS§ [RATV-WIGOS RAIV-WIGOS RARC@TGOS
(RATF-HTGOS CAR-HY CAR-HY CAR-HY SHACE
Jarnaica Ind VES 1 CDM WRIO2008 | WHIOZ010 | CHAMP T W02 006 WAO2006 WO2006 WHOZ006 SHAQCE WAMO2e06 | WldC2006 | WMOZ010
E.2010 | WMO2010 Jpqr-prmos |WMO0I0 | mup fy wgoz0l0 | CARHY CAR-HY SHOCE
WHOI010
RAIV-WIGOS RAIV-WIGOS§ [RATV-WIGOS RAIV-WIGOS RARC@TGOS
St Lucia Ind VES 1 CDM WOz 006 | WAO2006 | CHAMPT WALO2 006 WHOI006 WMO2006 VISIT WHOZ006 FISIT SHAQCE WAMORR06 | WO2006 | WMO0I0
WL 0T Etool
EU.2010 Btool FISIT FISIT | CAR-HY FISIT YVISIT VISIT VISIT YVISIT
WHOZ010
Biool FISTT CADR IT CADR IT |RAIV-WIGOS RAIV-WIGOS CAR-HY CAR-HY SHOCE
| RAT WIS BAIV-WIGOS RAIV-WIGOS ANV WIS
CHAMP IT CHAMP IT CADR IT
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Island and its [istand status |Does island | Type of DAM |Palicy and Opeartional [Cooperation |Froduct and Service delivery to suppoit EWS and risk analysis| Core capacities of the Meteorological Services to support E¥S Dverarching capacities Public Watch and
DRM Agency |- Met Service Jlegal R L :'e'::,'“':::' Fazad analsis | Dataproducts, | |Ewpeilee and | Dlasermination [ Wiantonng and | Operational Tats Froducts T Mg Rurman resources, D:;;::f::::? Sv:sll':l:gs
A o h forecasteand | advisorysewice |mechanisms  |Obssrustion | forecssting management and |development | telecammunicatiol capacities and
al Service (IF eg- i tworks exchange n wainin programmes
NO. dependent EVS al Services  |Hydrological Lol it 9 o inEVS
on:) and DRM Services)
agencies
Fariname ) VES T EU2010 [ W SHOCE THOCT WHOI0I0 | WIMOZ010
Trinidad & Tnd VES 0 DM WAIOIO06 | WMOZG06 | CHAMPI | WMO206 WMO006 | WMORI0E VISIT WMO2006 SHOTS WMOZ006 | WMOZ0a6 VISTT
Tabazo WOT0I0 W2 000
EU2010 VISIT VISIT VISIT | CAR-HY WET0I0 VISIT VISIT VISIT VISIT
WHIO2010
RAIV-WIGOS RAIV-WIGOS [RATV-WIGOS RAIV-WIGOS RAT-RIGOS
| FA- HTG 0 VISIT CAR-HY CAR-HY SEOCY
Cayman B oct VES T EU2010 WACTOT0 WMOI010 |RATV-WIGOS WMOIOI0 | [RATV-WIGOS RAIV-WIGOS RATRIGOS 53 WMO2010
RAIV-WIGOS
Rar B3
Curacao D. et YES I EU.2010 WMo2006 WAMO2006 RiI FRIO2 086 WHIO2005 WAMO2006 WHMOZ006 WAMO2006 FWAMO2006 WHMOZ010
WHO2010 WMOTOI0 | RANCHTGOS RAIV-WIGOS WHO2010 [RATV-WIGOS RAIV-WIGCOS ARBTG5 Rir
RAIV-WICOS
R3T
Guadelonpe F.or VES T EU2010 | WMO Ews | WMO Ews | WMO Pws | WMO_Ews VISIT WMO_Ews | WMO Ews | WMO _Bws VISIT VISIT VISIT VISIT VISIT WMO _Bws | WMO Ews
WMO_Ews VISIT VISIT VISIT VISIT VISIT VISIT VISIT  |CAR-HY RAT-WIGOS VISIT VISIT
RAIV-WIGOS RAIV-WICOS [RATV-WICOS RAIV-WIGOS
VISIT RanzumGas CAR-HY CAR-HY
Martinique For VES 0 EU2010 | WMO_Ews | WMO_Bws | CHAMPI | WMO_Ews VISIT WMO_Fws | WMO_Ews | WMO_Bws VISIT VISTT VISIT VISIT VISTT WMO_Bws | WMO_Bws
WMO_Bws VISIT VISIT WMO_Bws VISTT VISIT VISTT VISIT  |CARHY RAT-WACOT VISIT VISTT
RAIV-WIGOS RAIV-WIGOS [RATV-WIGOS RAIV-WIGCOS
VISIT ran-piGos VISIT | |cARAY CAR-HY
Category Il ; Countrie= where Meteorological service depends on an other service for
Doriniza Tnd ES | CDM VISIT VISIT THAMP 1 VISIT VISIT VISIT VISIT VISIT VISIT SHOCS VISIT VISIT
EU.2010 CADN I FISIT CAR-HY RAIV-WIGOS CAR-HY CAR-HY SHOCE
WMO2010 ranzpicos | caou I RAIV-WIGCOS CADM 1T RATV-WIGOS
VISIT RAIV-WIGOS RAIV-WIGOS
Grenada Tnd TES  Hotwno 0 DM CADN 1T CHAMP T WMCEOI0 CATM 1T SHOTS SHACS
EU2010 CHAMP IT AT T
WMO2010 CHAMP IT
5t Vincent & Gr Tnd VES Wt wmo T oM CHAMP 1 WMCTOI0 VISIT SHOTS SHOC w2010
EU2010
WHO2010
b D oct VES T EU2010 WMGZOI0 | RATV-WIGOS | WhMMO2a18  |RATV-WIGOS WMO2010 |RATV-WIGOS RAIV-WIGOS RATV-RIGOS Rar WMO2010
RiI RAIV-WIGOS
5t Maarten D. et VES T EU2010 WASCZOI0 | RALV-WIGOS | WMOZOI0 |RAIV-WIGOS WMOZ010 |RATV-WIGOS RAIV-WIGOS RATV-WIGOS Rar WHMOZ010
WMO2010 R3L RAIV-WICOS
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Island and its |Island status |Does island | Tape of DRM |Folicy and  |Opeartional |Cooperation |Product and Service delivery to support E¥S and risk anall Core of the Services ta suppart EVS Overarching capacities Public Vatch and
DRM Agency avea |- Met Service Jlegal coaperation  uith other I rotus,  |EwperEeand  [Diezemation | WMiontaring and [ Gperarianal Tata Froduts & RS Tmanesomes] Cupeach and | Marning
il . . forecastsand | aduisomyservice |mechanisms  [Observation | forecssting management and | development | teleeammunicatic capaciticsand | = eUoRS L
NO. dependent] EWS al Services  |Hydrological wamings EATIS exehange n fraining in EWS
on:) and DAM Services)
agencies
Categors lll - Cauntries with no Meteorological Service
St Kitts & Her. Tnd 3 I CDM RATV-W1G05 | CHAMP T SHOCE SEOCE
Antigua EU.2010
Mot wmea
nzuilla B. ot Mo I CDM WMOZ010 | FAIV-WIGOD CHAMP T Rir WRIO2010
Antigua EU.2010 R3I
WHOZ010
Exitish Tizgin B oct i [0 CDM CHAWP I CHAMF RiI
s Antigua ET.2010 | FLATFC TGRS R31
CHAMP I
Montserat B oct [ i CDM RATV-W1G0S | CHAMP T RiT
Antigua ET.2010 R31
[Tutks and B oct [ i EU.2010 RATV-W1G0S | CHAMP T RiT
Caicos Eahamas WHO2010
Sabalit D oct [ i EU.2010 WOZ010 | BALT-WIGOS R31 RiT WHMO2010
Eustatius Curacac
Ecnsire D oct [ i EU.2010 WOZ010 | BALT-WIGOS R31 RiT WHMO2010
Curacac
5t Bastini5t F.or i [ EU.2010 VISIT VISIT VISIT VISIT WMO_Ews
[t Guadsloupe VISIT RATRTGOT VIsIT

Please, refer to tables 3a and 3b for the acronyms
In blue : Assessments
In beld ; Good level of information

In green : Projects or programrmes

In purple WO visits between July and September 2010 throughout the region

In italic : Partial information
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Table 4: Overview of the overall policies and legal frameworks supporting DRR and EWS
in the different countries in the region

5 g o 3
3 8 fe & g |&<
el z g = Eglks 3 |z | E |BE
g |2 =3 E3k 5 3 |5 | ¥x[2E3
E = ] =z ) 15 = & E ==
£z I 58 R 2|5 AT
= i EE & % E IR EE|Tg o
] ' $2E £ S = w S wm| 222
3= = o= ESC 73 aT|Ez| 22|52’
= £ 5 EES £ = E Ss|53| PE|2Tc
v = = B EZ2E e2|l=g| =E| =52
£3 55 EZ2 8 EeEEE o3| E2| 23|est
Island and its DEM  (Island i g L E X ; T E zl5 = 2 g 2le 2 = 3 5 ‘g E |Defined policies and
S &3 Eg:n TaFe Esg R A -] -
Agency Status Sws | e a4 F & S2fEg Ha| = 2 2| &5 £ |priorities
Category 1: Countries with complete Met Service
AHNTIGUA & ACP YES | YES MO
BARBUDA
2002 Dizaster
Management Legislation
of &ntigua and Barbuda Shetter Palicy
BAHAMAS ACP YES | 2006 Disaster
Preparedness and M YES
BARBADOS ACP YES | YES YES
Dizaster Management,
Shetter, Donations, Relief
2006 Emergency In dratting and Emergency Housing
lManagement Aot phase [lw] YES Azsistance Policy
BELIZE ACP YES | 1888 Mational Emergency
hanagement Act
CAYMAHN ISLANDS UK CCT YES | 1997 Emergency
In drafting phase Powvers &ct
CUBA AP YES I Defenze [ 1957 Decree
onthe Civil Defense
System /1999 Rezolution
CURACAOQ ML OCT YES |
DOMINICAH ACP YES | 2002 Law on Risk
REPUBLIC fanagement YES MG
GUADELOUPE FR OR YES |
GUYAHA AP YES |
HAITI AP YES | YES
JAMAICA ACP YES | 1993 Disaster YES
Preparedness and Disaster Management,
Emergency Management Hazard Mitigation, Sheter
Act (revision in drait) MO YES and Relief Policies
MARTIHIQUE FR OR YES
ST LUCIA ACP YES {e] Digaster Managemert,
Dizaster Mitigation, Shefter,
Dongtions, Relief, School
Mitigation and Emergency
Houszing Assistance Polices.
2006 Disazter 1935 Emergency A Recovery Policy is heing
Management Act Povvers Act asachbed YES YES drafted.
SURIHAME ACP YES |
TRINIDAD & TOBAGO | ACP YES | YES
1878 Dizaster Measures In drafting
Act phase ] YES nore
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Category 2: Countries where the Met service depend on another Met service for forecasting

ARUEA

DOMIHICA

GREHADA

ST MAARTEN

ST VINCENT AND
THE GREHADIHES

Category 3: Countries with no Met Service

AHGUILLA

BRITISH VIRGIN
ISLAHDS

BOHAIRE

MONTSERRAT

ST KITTS AHD HEVIS

ST MARTIH /5T
BARTHELEMY

SABA /ST
EUSTATIUS

TURKS AHD CAICOS
ISLAHDS

ML DCT

AP

ACP

ML DCT

AP

LK OCT

UK 2CT

ML QCT

UK 2CT

ACP

FR OR

ML QCT

LK 2CT

YES

YES

YES

YES

YES

MG,
Antigua

MG,
Artigua

MG,
Curacao

MG,
Artigua

MO,
Artigua

MG,
Guadelou

[1=]

MG,
Curacao
MG,
Bahamas

1+
(7
1+
(7

lzland Ordinance an
Dizaster Managemenrt !
Mo Legislation

2006 Emergency
Planring and Dizaster
Management Act

na legal framework

2006 hational Emergency
and Disaster Managment
At

1987 Emergency
Powavers
(DISASTERS) Act

Emergency
Powers Act

1970 Emergency
Powers Act

. Meteorological services provided by another

2007 Disaster Act

2007 Disaster
Management Act

Dizaster Preparedrness
and Rezponze Act

in place {undefingd)

Hurricane Relief
COrdinance

in place
{uneetined)

in place
{andefined)

In place
{anciefined)

Emergency
Powers
Ordinance

MO

YES

island
YES

YE=

YE=

MO

before
pariiament

in drafting
phase

befare
pariigment

in drafting
phase

gasehted

gssehted

gssented

[§]e]

[ile}

i[e]

YES

[i[e]

i[e]

o]

Dizaster Management,
Shelter and Emergency
Housing Azsitance f Disaster
Mitigation, Donations and
Relief in drafting process
Emergency Housing
Azsistance [ Shefter and
Relief Policies are heing
drafted

Disaster Mitigation and
Recovery Policies. Policies
on Shetter, Donations, Reliet,
School Mitigation and
Emergency Housing
Azsiztance are in the

Dizaster Management Policy -
Shelter Policy - Relief Policy -
Puhblic Infarmation Policy (i
wrait)

Dizaster Management,
Dizaster Mitigation and
Shelter Policies have been
defined. Policies for
Donations, Relief, Emergency
Housing Azsistance and
Recovery are heing drafted.

Dizaster Management,
Shetter and Emergency
Houszing Azsistance Policies

Disaster Management,
Dizaster Mitigation, Shelter
and Emergency Housing
Azzistance
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Table 5: Disaster Management Agencies in the Caribbean and their respective capacities

Island and its DRM
Agency

[Category 1: Countries with compl

ANTIGUA &
BARBUDA

BAHAMAS

BARBADOS

BELIZE

[CAVMAHN ISLANDS

(CUBA

[CURACAD
DOMINICAN

REPUEBLIC
(GUADELOUPE

GUYVAHA

HAITI
JAMAICA

MARTINIGUE

ST LUCIA

SURIHAME

TRINIDAD & TOBAGO

z

2

=

=
Island g
Status a8

let:
ACP YES
AP YES
ACP YES
AP YES
LIK DT YES
AP YES
ML DT YES
AP YES
FF: OR YES
ACP YES
AP YES
AP YES
FR OR YES
AP YES
AP YES
ACP YES

@ havea Met Service
{IF HO, dependent
Type of DRM - Met
Seqvice Relationship

2

DRM
Agency

MWODS

MERA

DEM

MEMC

HhCl

[sles

COE

SIDPC Gd

CDC

DPC
CDP

SIDPC
EMZA

MEMC

MCCR

CDPM

Professional staff

{2006)

=)

21

200+

Form of
administration

Full government
departmert

Full government
department

Full government
department

Full government
department

Full governmert
department

Statutary
organization

Full government
department

Full government
department
Department Unit

Parent Gov.
Department | Ministry

Ministry of Social
Tranzfarmation

Cffice of the Prime
Minister
hinistry of Agricuture

Ministry of Public Ltilties

Ministry of Civil Defense

Lt Governor

Etat Major

Office of the President

Ministry of Land and
Ervironment

Et=t Major

Cffice of the Prime
hdinister

hinistry of Mational
Security

Source of
financing

Separate budget

hear

Separate hudget

head

Budget under parent

miriztry

Separate budget

head

Budget under parent

miniztty

Hational Disaster
Committee with

Coordinator in

place?

YES

YES

vES

YES

vES

YES

YES

vES

vES

YES

Hational Disaster

Plan in place?

g

m
v

YES

YES

YES

YES

YES

represented in DRM
coordination?

Met Service

YES

YES

YES

YES

YES

YES

YES
(hADIRA 2
YES

YES

YES
YES

YES

YES

Specific Disaster Plans
in Place

Hurricanes, Search and
Rescus (Maring andd Land),
Ajreraft Incidents, Oil Spills
and Mass Casualty
Incidents

Hurricanes, Floods, Land
and Marine Search and
Rescue, Aircraft Incidents,
Cil Spills, Mass Casualty
Inciderts and Fire

Hurricanes, Floods,
Earthouakes, Ol Spillz,
HAZMAT, MCI, Fire, Civil
Unrest

Hurricanes, Floods,
Landslides, Earthoguakes,
“wolcanic Eruptions, Search
and Regcue (Land and
Marine), Lircraft Incidents,
Ol Spillz, HAZMAT, MCl and
Fire.

Hurricanes, Floods,
Earthojuakes, Search and
Rescue (Marine and Land),
Aircraft Incidents, il Spills,
MICI, Fire and Civil Unrest

Comments

MODS has highlighted ts coordination mechanisms and
preparedness for the hurticane season period, but &t the same
time emphasized its institutional weakness, citing not only the:
deficit of equipmert and resources, but also the cost invalved in
subcontracting to private enterprizes. The Mational Disaster Plan
iz updated less than once a year.

The Cayman |slands' DRM appears very active in disaster
preparedness and contingency planning i has slso established
MOUs with most NGOz and private sector organizations, and put
in place Standard Operating Procedures (SOPs) for all aspects of
dizaster response

Cuba has a strong policy of self reliance and maintsins important
stocks of material and resources at national and local level for
immediste response to dizasters.

Progress on the development of specific contingency plans is
reported to be slow due to lack of funding and manpovwer.

Responsibilties for risk reduction, preparedness and response
are widely distributed within the government. Allthe French
terrtories depend primatily on support from France in caze of a
major dizaster.

Responsibities for risk reduction, preparedness and response
are widely distributed within the government. Al the French
territories depend primarily on support from France in case of a
major dizaster.

Limited intervention capacity

Budget is reported to be around USH 5M a year
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[Category 2: Countries where the Met service depend on another Met service for forecasting

ARUBA

DOMINICA

(GREHADA

ST MAARTEH

ST VINCENT AHD
THE GREHADIHES

ML OCT

ACP

ACP

ML OCT

ACP

YES

YES

YES

YES

1+1(7)

1+1(7)

?

ol i}

MDh2

MEMO

2

Department Unit

Department Unit

Full government
Department

[Category 3: Countries with no Met Service, Meteorological services provided hy another island

AHNGUILLA

ERITISH VIRGIH
ISLAHDS

BOHAIRE

MONTSERRAT

ST KITTS AHD HEVIS

ST MARTIN / ST
BARTHELEMY

[SABA /ST
EUSTATIUS

TURKS AHD CAICOS
ISLANDS

LK OCT

LIk OCT

ML OCT

LIk OCT

ACP

FFROR

ML OCT

LK OCT

MO, Antigus

M & rtigus

N,
Curacao

M & rtigus

MO, Antigus

MO,
Guadeloupe

MO,
Curacao
MO,
Bahamas

DO

DOM

DhC2,

SIDPC St-
Mar

DhiE

4

Full government
department

Full government
Departmert

Full government
Departmert

Full government
department
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Presidency YES

Ministry of Housing Budget under parent [YES YES
ministry

tinistry of Mationsl Budget under parert |YES YES

Security miniztty

Lt Governor vES

hinistry of Security Separate hudget YES YES
head

Deputy Governor's Budget line under YES MO

Officer parent department +
privatefoublic
developmert
pattnerships

Ciovernor's Officer Separste budget “ES YES
hear

Lt Governor

Ciovernor's Office Separste budget “ES YES
hear

Ministry of Defence and | Separate budget YES YES

Security head

Etat Major

Lt Governor YES

Governar's Office YES

YES
(MDMAL)

YES

YES

YES
(MDMAL)
YES

YES
(hADIRA 2

Hurricanes, Floods,
Landslides, Earthoguakes,
Search and Rescue (Land
and Marine), Alrcratt
Inciderts, Ol Spills, MCI, Fire

Hurricanes, YWolcanic
Eruption, Marine Search and
Rescue, Ol Spillz, MCland
Civil Unrest

Hurricanes, Floods,
Landslides, Volcanic
Eruption, Search and
Rescue (Marine and Land),
Aircraft Incidents, il Spills,
MICI, Fire and Civil Unrest

Hurricanes, Search and
Rescue, Alrcratt Incidents,
Cil Spills, Mass Casuaty
Inciderts, Pandermic Flu

Hurricanes, Floods,
Landzlides, Earthiguakes,
Search and Rescue (Land
and Marine), Sircraft
Inciderts, Gil Spills,
HAZMAT, MCI, Fire, Civil
Unrest, Biohazarcs

Hurricanes, Floods,
Landzlides, Volcanic
Eruption, Search and
Rescue (Land and Marine),
Aircraft Incidents, MCl and
Fire

Hurricanes, Wolcanic
Eruption, Arcraft Incidents,
H&ZMAT, Fire, Civil Unrest

Risk assessment iz undertaken with help from the Eindhoven Fire
Department in the Metherlands. There are no community dissster
committees, but the DM does visit communities to give talks to
brief thetn on howe they can be better prepared. Cortingency
plans are not routinely tested, except for that of the airport,
wehich is tested biannually.

The Mational Dizaster Plan is reviewed every 3 years,

Grenada doss not currertly have a Mational Hazard Mitigation
Plan.

Existing contingency plans mostly focus on hurricane-relsted
hazards

in April 2009 the DOM developed the Nationsl Mitigation & Risk
Reduction Stratedy Plan’ to provide an integrated framewark for
the implementation of hazard mitigation measures on national,
zectoral and community levels inoa stroctured holistic and
cotmprehensive manner.

The Mational Disaster Planis not updated frequently (less than
once a year, the last revievy indicated inthe 2006 survey wasin
2002).

Aninventory is kept by the Public Works Department of all
equiptment needed in the evert of a disaster. Given the small size
of Bonaire, most arrangements are made informally rather than
throuch standardaised procedures

The Mational Disaster Plan, Yolcano Plan and Hurricane Plan are
evaluated each year to adiust to current situstion

The Mational Disaster Plan is not updated frequently (last updste
indicated in 2006 survey was 1999)

Responsibilties for risk reduction, preparedness and response
are widely distributed within the government. &llthe French
territories depend primatily on support from France in case of a
major dizaster

It appesrs that specific disaster Plans have not been developed,
approved of finalized yet

The Mational Dizaster Plan is updated annually
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Table 6: Outline of the different relationships and dependencies between DRM agencies and Meteorological Services

OTHER countries / territories

Does DRM Agency ]
Country/ depends on Met Met Service that the Met Service has a
Country/ Type of Territory Service of (if depends on mandate :or ("a"SCi m_a”‘jage |t§-
Territory and its Regional have a Met different from support of the S o sirp'xf; ooother DRM. ' _ _
DRM Agency grouping DRM Agency Service? own): Met Seryice of: Agency directly): Responsible Hydrological Service
NMS Category 1: DRM Agency depends on the island’s own Met Service, and the Met Service has full own capacity
Belize ACP National Emergency YES
Management Organization
(NEMO)
Cuba ACP National Civil Defense (DCN) | YES Instituto Nacional de Recursos
Hidraulicos
Dominican ACP Civil Defense (DC) YES Instituto Nacional de Recursos
Republic Hidraulicos
Guyana ACP Civil Defense Commission YES Hydrometeorological Service
(CDC)
Haiti ACP Direction de la Protection YES Service National des Ressources
Civil (DPC) en Eaux
Jamaica ACP Office for Disaster Prevention | YES Water Resources Authority
and Emergency Management
(ODPEM)
St Lucia ACP National Emergency YES Water Resources Management
Management Organization Agency
(NEMO)
Suriname ACP National Coordination Centre |\ YES none
for Disaster Preparedness
(NCCR)
Martinique FR OR Service Interministeriel YES DIREN Martinique
Départemental de la
Protection Civil Etat Major de
la Zone Antilles (SIDPC
EMZA)
Cayman Islands UK OCT Hazard Management YES CIMH
Cayman Islands (HMCI)
Antigua & ACP National Office of Disaster YES St Kitts and Nevis, Antigua Public Utilities Authority
Barbuda Services (NODS) Anguilla,
British Virgin Islands,
Montserrat
Bahamas ACP National Emergency YES Turks and Caicos Islands Water Sewage Company

Management Agency
(NEMA)
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Barbados ACP Department of Emergency YES Dominica, CIMH
Management (DEM) St. Vincent and the
Grenadines
Trinidad & ACP Office for Disaster YES Grenada Water Resources Authority
Tobago Preparedness and
Management (ODPM)
Guadeloupe FR OR SIDPC Guadelope YES St Martin/St Barthelemy DIREN Guadeloupe
Curacao NL OCT YES Aruba, No Hydroservice
St. Maarten,
Bonaire,

Saba/St Eustatius

NMS Category 2:

DRM Agency depends on the island’s own Met Service , but the Met Servicedlepends on another M

et Service for ferecasting

Dominica ACP Office of Disaster YES Barbados Met office and Dominican Water
Management (ODM) and Sewage Company
St Vincent & the ACP National Emergency YES Barbados Central Water and Sewage
Grenadines Management Organization Not WMO Authority
(NEMO)
Grenada ACP National Disaster YES Trinidad and National Water and Sewage
Management Agency Not WMO Tobago Authority
(NaDMA)
Aruba NL OCT YES Curagao Curacao No Hydroservice
St Maarten NL OCT YES Curacao Curagao No Hydroservice
NMS Category 3: DRM Agency depends on the Met Service®f another island
St Kitts and ACP National Emergency NO Antigua and
Nevis Management Agency Not WMO Barbuda
(NEMA)
Anguilla UK OCT Department of Disaster NO Antigua and
Management (DDM) Barbuda
British Virgin UK OCT Department of Disaster NO Antigua and
Islands Management (DDM) Barbuda
Montserrat UK OCT Disaster Management NO Antigua and
Coordination Agency (DMCA) Barbuda
Turks and UK OCT Department for Disaster NO The Bahamas
Caicos Islands Management and Emergency
(DDME)
St Martin/St FR OR Service Interministériel NO Guadeloupe
Barthelemy Départemental de la
Protection Civil St Martin
Bonaire NL OCT NO Curacao
Saba/St NL OCT NO Curagao
Eustatius
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Table 7: List of public meteorological websites per country

Country/ Territory
and its DRM
Agency

URL of the public WEB site for weather and
warning information

In
country,
NMHS
WERB site

Remote Shared
NHMS WEB WERB site
site

Governement
WEB site

NMS Category 1: DRM Agency depends on the island’s own Met Service, and the Met Serv

ice has full own capacity

Belize http://www.hydromet.gov.bz
Cuba http://www.met.inf.cu YES
Dominican Rep http://www.onamet.gov.do YES
Guyana http://www.hydromet.gov.gy
Haiti http://www.meteo-haiti.gouv.ht YES (Canada)
Jamaica http://www.metservice.gov.jm YES (Regional
Server)
St Lucia http://www.slumet.gov.lc YES (Regional
Server)
Suriname http://www.meteosur.sr
Martinique http://www.meteo.gp YES YES (FWI)
(Guadeloupe)
Cayman http://www.weather.gov.ky YES
Antigua & http://www.antiguamet.com YES YES
Barbuda
Bahamas http://www.bahamasweather.org.bs YES
Barbados http://www.cdera.org/wea YES
ther/barbados/index.php (CDEMA)
Trinidad & http://www.metoffice.gov.tt YES YES
Tobago
Guadeloupe http://www.meteo.gp YES YES (FWI)
Curagao http://www.meteo.an YES YES (DWI)

NMS Category 2: DRM Agency depends on the island’s own Met Service ,

Service for forecasting

but the Met Service depends o

n another Met

Dominica http://www.weather.gov.dm YES
St Vincent & the http://www.meteo.vc YES (Regional YES
Grenadines Server) (Curagao)
Grenada http://www.weather.gd YES (Regional
Server)
Aruba http://www.meteo.an YES YES (DWI)
(Curacao)
St Maarten http://www.meteo.an YES YES (DWI)
(Curagao)
NMS Category 3: DRM Agency depends on the Met Service of another island
St Kitts and http://www.antiguamet.com YES (Antigua | YES
Nevis and Barbuda)
Anguilla http://www.antiguamet.com YES (Antigua | YES
and Barbuda)
British Virgin http://www.antiguamet.com YES (Antigua | YES
Islands and Barbuda)
Montserrat http://www.antiguamet.com YES (Antigua YES
and Barbuda)
Turks and Caicos
Islands
St Martin/St http://www.meteo.gp YES YES (FWI)
Barthelemy (Guadeloupe)
Bonaire http://www.meteo.an YES Y (DWI)
(Curacao)
Saba/St http://www.meteo.an YES Y (DWI)
Eustatius (Curacao)
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Table 8:Operational cooperation between Meteorological Services and DRM agencies

NATIONAL LEVEL

Capacities

Gaps and needs

In most countries/territories, contingency plans of DRM agencies (or
at higher level) indicates the role of the Meteorological Service and
the mechanisms of cooperation and coordination, however the level
of detail varies from island to island;

For several countries/territories, the Meteorological Service relies on
SOPs, especially for tropical cyclone forecast and warnings;

The mechanisms are well defined in countries/territories that have
ISO certified QMS like Dominican Republic and the Frenchilslands;

Informal feedback mechanisms exist in most countries/territories; they
are based on individual relationships, discussions and phone calls;

Several countries/territories have systematic post event feedback.
proceses which have led to major improvements of the cooperation
between the Meteorological Service‘and the DRM agency (Hurricane
Ivan 2004 in Cayman and Grenada, Hurricane Lenny 1999 in the
French Islands, Tropical Storm Debby 1994 andOctober:-1996 floods
in St-Lucia);

Yearly exercises on weather related risk management are organised
in several countries/territories (Cuba, Cayman Islands, French
islands) to identify improvement areas, including the operational
relationships between Meteorological Services and DRM agencies;

Workshop, conferences or training are organised in some islands
(Jamaica, Cuba, ...) between DRM agencies and Meteorological
Services and sometimes other technical institutions in order that each
body understand the needs, the procedures and the challenges of the
others;

The Meteorological Services need to improve understanding of
the Challenges and needs of the DRM agencies;

Capacities and limitations of the Meteorological Services must be
well known and understood by the DRM agencies with regards to
their support in the MHEWS context;

Need to enhanced the identification of key stakeholders in
the MHEWS context;

Need for training and workshops to enhance understanding
of roles:and capacities among Meteorological Services, DRM
agencies and key EWS stakeholders;

Need for strengthening control mechanisms and traceability
for end to end delivery from Meteorological Services to DRM
agencies;

Need for strengthening the mechanisms for continual
improvement processes through clear and framed feedback
procedures and exercises involving all the DRM
stakeholders and the Meteorological Service;

Need for special SOPs in all the area mentioned above (key
stakeholders identification, bilateral exchanges, feedback
mechanisms) for countries/territories with type Il
relationships;

Need to collect information from islands of good practice
throughout the region to develop alist of expertise;

58




WORKING PAPER: PRELIMINARY DRAFT OF ASSESSMENTS - 22 OCTOBER 2010

FOR COMMENTS AND FEEDBACK

Table 9a: National product and service delivery of the Meteorological Services to support EWS

NATIONAL LEVEL

Capacities

Gaps and needs

Data products

In most countries/territories, data is delivered on demand to
DRM agencies or stakeholders, sometimes under.MOU
(Trinidad and Tobago., French islands);

Most of the time, raw data is delivered directly from.the data
base; In some cases, value is added through statistics,or
special formatting;

Need to enhance knowledge about users needs
for the development of user centred products and
services;

Need for specific system, tools or applications for
data formatting, statistical data, diagrams, etc.

Need for automated data server to give real time
and non real time data access to institutions and
other stakeholders;

Hazard analysis
to support risk
assessment

Some countries/territafies have information.resources (paper
based, on CD, etc)‘on hazard analysis’s of tropical storm,
storm surge, ete. that include return periods: These are
normally low resolution resources;

The Meteorological Service of Martinique canwutilize high
resolution topography and bathymetry data from Lidar
surveys which enables better resolution and accuracy for risk

mapping;

The French islands have developed a methodology of hazard
analysis which identified different danger thresholds which
serve as the basic criteria for their watch and warnings;

Meteorological Services are often not much involved
in the national risk assessment process;

Users needs with regards to hazard analysis are not
well known;

Need for strengthening the relationship among
Meteorological Services, DRM agencies and
stakeholders through trainings and workshops
on hazard analysis and risk assessment;

Need for developing/upgrading capacities for
high resolution hazard analysis and information
training and exchange methodology and tools;

Need for strengthening observation networks
for statistical computing and models
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NATIONAL LEVEL

Capacities

Gaps and needs

verification;

Need to develop/upgrade/have access to
modelling capacities to enable downscaling of
hazard assessments;

Need to have high resolution topography and
coastal bathymetry;

Need for training on the methodology on hazard
analysis for the identification of different
danger thresholds which serves as basic
criteria for watch and warnings;

Forecasts and
warnings

All countries/territories‘with a:Meteorological Service provide
routine forecasts and warning bulletins, when required, for
their country/territory and for other countries/territories in the
case of specific agreements;

In all countries/territories with meteorological:.forecast office,
forecast and warning products are available on their internet
sites;

RSMC Miami provides products onitropical cyclone forecasts
and warnings which are utilized by forecast offices of the
countries/territories;

Some mixed text andgraphics products are developed in
some countries, however, graphics, maps or charts from US
Web sites are utilized by many countries/territories;

In most of the countries/territories, forecast and warning;

Need for an integrated tool or workstation for end
to end production, with flexibility and easy
management at a national level,
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NATIONAL LEVEL

Capacities

Gaps and needs

products are made on single PCs with normal office software.
However, Antigua developed its own application and others
use dedicated workstations like Metlab ( Cayman, Bahamas,
Curagao) or Smartmet (Trinidad, Jamaica) or Meteofactory
(French islands);

An upgraded version of Smartmet is going to‘be tested soon
in the pilot countries with training for Jamaica and Trinidad;

EWS expertise
and advisory
service

In all the countries/territories with Meteorological Services,
meteorologist has been identified to serve.as experts with
regard to DRM needs;

In some countries/territories, in case ofthreat or
meteorological crisis,a meteorologist sits at the crisis
management committee to provide expertise to decision
makers;

Need to identify meteorologists in each
Meteorological Service that can be utilized as a focal
point for DRM matters;

Need for DRM training for meteorologists serving as
DRM focal points;

Cooperation with
other technical
agencies

Guyana and Belize have a combined:Meteorological and
Hydrological Service;

Good relationships-exist in.Cuba and Dominican Republic (a
hydrologist works at the Meteorological Service);

There is little collaboration and coordination between
the meteorological services and other technical
agencies;

Need to strengthen the relationship and the
mechanisms with other technical institutions to
improve product and service delivery;

Dissemination
mechanisms

Principles

In some countries/territories, NMHS is the sole institution to
disseminate the warning information ( Curacao, Antigua, for
example); in"other countries/territories, DRM authorities are in
charge of warning dissemination based on NMS primary
information (Trinidad, Cuba for example)

Sometimes, information is delivered from both side to
different users and stakeholders ( FWI, Bahamas for

Need for enhancing harmonization and
coordination between DRM and Meteorological
services for watch and warning dissemination;

Need for implementation at national level of a
specific dissemination process for tsunami
warnings in the context of the regional warning
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NATIONAL LEVEL

Capacities

Gaps and needs

example);

¢ In some countries/territories (e.g.Jamaica, FW) warning
bulletins are disseminated to national DRM agencies as well
as to the commune level through specific systems;

system;

Means

¢ In all the countries/territories with Meteorological Services,
Fax, Email and WEB are the primary dissemination methods:
In most cases, they rely on PCs with internet access)and
specific FTP connections. Answering machines are'a
complement for public information (hot-always free of charge);

e Some countries/territories have started to develop mobile
based (SMS) dissemination, thanks to private-public
partnerships (Antiguas'St-Lucia;, Trinidad, French islands);

e The French Islands use a complete automatic dissemination
platform that is directly plugged onto the production system;

e Some countries/territories started working on.the
implementation.of the.common alert protocel (CAP) in a pilot
project framework (Anguilla for example);

¢ In addition to their basic.dissemination, some
countries/territories started to use virtual social networks like
Facebook or twitter (Trinidad) to disseminate warning
products;

Public WEB sites.: (See'table 2: Public Web sites of the
Meteorological Services)

All forecasts and warnings for all the countries/territories (except
for Turks and Caicos) are available on public WEB sites. Some
are internally managed, others are hosted in other
countries/territories

e Need for amulti-risk platform for dissemination
with full redundancy (back up), automated
procedures, control and traceability;

¢ Need to develop mobile based dissemination in
close collaboration and partnership with private
providers;

¢ Need for enhancing the use of EMWIN system on
both Met services and DRM sides as well as the
CAP;

¢ Need to study how virtual social networks can
play arole for warning dissemination;

e EMWIN system seems to be used more on the
reception side than on the dissemination side;
further survey is needed,;

Public WEB sites

e The regional server for SIDS hosted in Curacgao (
NOAA-NWS programme) that host several national
websites will be shut down soon due to financial
reasons;

¢ Need to enhance national website policy for a
better public visibility and to upgrade national
capacities for website management;
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Need to find an alternative solution for WEB
server hosting, for countries/territories which do
not have capacities to run their own WEB site;

Capacity, of website servers is limited causing the
website to'be unavailable due to high traffic during
severe weather events;

Need to strengthen the access capacities
(bandwidth) and the possibility of “mirror sites”
to allow accessibility at any time during an
hazardous event, since the number of hits may be
multiplied by factor 10 to 100;

Need for better understanding of users needs in
regard to weather forecasts and warnings on the
WEB, especially NMS lll islands with no
Meteorological Service;

Communication and

media

In all countries/territories, real time media:(.TV and Radio) are
considered-to.be the highest priority to disseminate warning
information directly to the public;

In some countries/territories (e.g-.\Bahamas, Cuba, FWI), i the
meteorologist directly appears on TV, or speaks live on radio
in case. of severe weather to deliver the main information with
high credibility;

Cuba has its own system to directly broadcast from the
Meteorological service on the national TV channel. Cuba uses
a specific software for TV to provide graphical illustrations or
movies;

In several countries/territories, Ham Radio and CB’s are used

Need for bilateral training and workshops
between the Meteorological Service (especially
forecasters) and the Media to improve
information delivery;

Need for a specific dedicated up to date
software to broadcast severe weather information
on TV with animated graphics, satellite and radar
imagery, tropical cyclone tracks;
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(St-Vincent, Martinique, Bahamas...) as a secondary

dissemination and communication means, sometimes und
specific MOU or agreements with associations of Ham R
or CB users;
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Table 9b: Product and service delivery of the Meteorological Services to support EWS

REGIONAL ASPECT

Capacities Gaps and needs

Data products o Currently there'is only limited number of regional data products
available to the meteorological services and EWS stakeholders;.

e Need for a regional capacity for the development and
dissemination of regional'data products (e.g. rainfall
anomalies, heat waves);

Hazard analysis e There are several regional or international Need for a regional programme for development of a multi-

to support risk generic studies on tropical cyclone hazardwhich hazard analysis with methodology and tools for the
assessment provide hazard atlas for several regional level as well as downscaled information from
countries/territories (e.g..storm surge atlas); regional scale down to national level;

Need to strengthen the relationship between Meteorological
Services and DRM agencies and stakeholders in others
islands which do not have Meteorological Services in order
to involve the Meteorological Services in the risk
assessment process through the provision of specific
hazard analysis;

Need for documenting available regional centers of expertise
in hazard analysis for capacity building;

Need for a mechanism for the exchange of risk modelling
good practices;

Forecasts and e In most countries/territories, tropical cyclone ¢ Need for aregional approach for the sharing of expertise,
warnings forecast and guidance products are taken directly and tools of forecast and warning production systems;
from RSMC Miami without modification;
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REGIONAL ASPECT

Capacities

Gaps and needs

e Martinique issues regional marine forecasts and
warnings for the Lesser Antilles ( 50W-70W / 10N
— 20N) in French and in English;

EWS expertise
and advisory
service

During each threat over one of the CDEMA
members country/territory, an EWS expert from
CIMH join the CDEMA team to bring his expertise
and advice for decision making;

Cooperation with
other technical
agencies

Dissemination

e Procedures and agreements exist for

Need for.a regional approach for the implementation of a

mechanisms dissemination back up, from an island to an other dissemination system at national level with harmonization
island, specially through:the-Hurricane and standardization of the procedures and the technical
Princinles Operationgl Plan revie_wed every year underthe req_uirements. It coul_d _be more e_fficient for upgrade,
FErneipies RAIV Hurricane committee; maintenance and training for trainers and also for back up
procedures or/and dissemination redundancies;
e Some countries/territories receive primary
information from fram:the Pacific Tsunami Need for enhancing and verification of mechanisms for
Warning Centre (PTWC),in Hawaii; through GTS, dissemination back up between countries/territories which
email‘or SMS; have specific mandates and agreements;
Need for an assessment of wider use of the common alert
protocol as an harmonized regional tool for warning
dissemination;
Means Need for a regional approach to improve the capacity in

many countries/territories with regard to the development
and sustainability of their national meteorological service
websites;
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Communication and

media

egional training mechanism where forecasters
om different islands could improve their bilateral
well as communication of severe weather
RM stakeholders and the public;
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Table 10a: Core capacities of the Meteorological Services to support EWS — National aspects

NATIONAL LEVEL

Capacities

Gaps and needs

Monitoring and
observation

All the countries/territories with Meteorological services
have their own observation networks; Some islands have a

All islands.of NMS category Ill (except St. Martin and St. Barth) do not
have observation networks;

forecasting

infrastructure such.as observations, satellite, radar, NWP,
etc.. However, the level of infrasttucture (e.g. workstations,
networks access) varies from country to country;

Some countries/territories have integrated workstations
(e.g. Corobor, Synergie, Metlab) while others rely on
products and services from various WEB sites (eg. NOAA,
CIMH, Meteofrance);

All the countries have aceess to NWP through GTS and/or
Internet; however, the suite of products is limited due to
bandwidth issues. In‘complement, some countries have
access to FTP serversin USA or UK to download NWP;

All the islands have access to regional NWP from the CIMH

networks limited number of real-time automatic weather station (e.g.

1in St-Vincent, 2 in Barbados, 2 in Antigua, 2 in Dominica) |‘e» Need for increasing the spatial coverage of observation sites in

while others have a larger number (e.g. 40 in Martinique, most countries/territories;

over 80 in Cuba);

e There is lack of coordination and cooperation for interoperability of the

In many countries/territories, several networks méasuring obsefvation networks at national level:

the same type of data are managed by different institutions

and stakeholders; o Need for better coordination between Meteorological services and
other bodies which have meteorological networks to target

Some countries/territories (eg. Jamaica, Martinique, St- optimization and efficiency;

Lucia) have implemented special observation netwerks

coupled with automated system for flash flood, alerts; e Need for additional resources and training for maintenance of
observation sites and networks (e.g. staffing, staff training,

The French islands manage a coastal waves riders funding, spare parts);

observation network that enables accurate measurement of

waves and swell; e Need for better climatological observation networks to support
slow onset hazards like drought and heat waves and to work an

Some countries/territories have only tide gauges (eg. climate change downscaling;

Trinidad and Tobago, St-Lucia);

Operational All of the forecasting officesthave some level of forecasting | « Most countries/territories do not have a comprehensive and

integrated forecasting system;

None of the countries/territories have access to severe weather
guidance system with downscaling capacities, including marine
hazards forecasts;

Need to access in real-time a higher number and variety of
information from numerical models or satellites with more
functionalities possibly through a sole dedicated system;

Need for improving downscaling capacities from national threat
to local potential impacts, including marine coastal risks as
forecasts are currently made for the whole country (case of small
islands) or the whole province (case of large countries);
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NATIONAL LEVEL

Capacities

Gaps and needs

models (MM5 and WRF) through its website (display only);

Cuba and the French islands use their own national
modeling capacities to run regional models;

Islands that are European Territories (OCTs and French
ORs) have access to a wide variety of ECMWF products,
including probabilistic and ensemble outputs. Non-
European Territory islands only have limited access;

The Flash Flood Guidance System (FFGS), developed by
the Hydrological Research Centre (HRC) under the
Hydrological programme of WMO, has been recently
implemented for Haiti and Dominican Republic;

Need for strengthening capacities for downscaling regional
information of monthly or seasonal forecast to national needs;

Need for development or enhancement of forecaster cross
training programmes between islands;

Need to improve nen tropical cyclone severe weather lead time
for warning and farecast products for DRM agencies and
stakeholders;

Need for more qualified forecasters in many
countries/territories; (e.g. Aruba and St-Vincent have only one
forecaster and Dominica has two);

Need for strengthening of ongoing training on new technologies,
products and methodologies related to forecasting and
monitoring, conducted by regional centres when possible,
including radar (operational use), NWP, and marine issues;

Need for enhancing feedback mechanisms from the forecasters
to the regional or international centers providing NWP (e.g. CIMH,
NOAA, ECMWF);

Data management
and exchange

In most of the countries, there are several.data bases for
environmental data. Some eountries/territories are
working onthe=establishment'of a single national
database;

In many countries/territories , meteorological data is still
manually collected and stored and transmitted;

Need to have a national GIS database of meteorological and
hazard data, with quality control procedure and with harmonized
protocols of exchange with the regional database;

Need for strengthening the relationship between DRM
stakeholders, Meteorological Services and Hydrological Services
when they exist with regards to data exchange;

Need for strengthening capacities in terms of human resources
dedicated to climatological data base management;

Need for strengthening data rescue procedures and capacities;

Need to ensure and develop processes to include metada in the
meteorological data base;

69




WORKING PAPER: PRELIMINARY DRAFT OF ASSESSMENTS - 22 OCTOBER 2010
FOR COMMENTS AND FEEDBACK

NATIONAL LEVEL

Capacities

Gaps and needs

Products
development

Spanish and French islands have specific resources to
working on product development. These resources include
a dedicated staffed department which works under
procedures that have been identified in a comprehensive
QMS or set of SOPs;.

Most meteorological products are developed for display on
WEB sites;

The three French “departments” have a coordination unit
for product development and a unique server in Martinigue;
products that have been developed for one “departement?®
can be utilized for another;

Most of the SDIS have only few capacities for products development,
in termf human resources and software or workstation;

Need to improve or implement integrated production systems to
help with'products development;

Need for more training on both operational and software sides on
specific production system (eg. Smartmet, MeteoFactory) in order
to have flexibility for national adaptation and upgrade;

Need torimprove capacities for internet product development;

IT and
telecommunication

All the countries/territories rely on the RMIN = GTS
network;

All the countries/territories highly depend on the internét
exchange for WEB access‘and E-mails with no'back up
solution;

The French terrotaries have dedicated lines and networks
with Toulouse (France).and between the three
“departments”;

Several<countriesi/territories have specific agreements or
MOU‘with providers for.mobile telecommunication;

Need to improve infrastructural capacities to support
dissemination and data exchange at national and regional level to
ensure DRM and public dissemination (including Internet) and
monitoring networks exchanges are operational 24 hours a day, 7
days.a week;

Need to improve the capacities of Internet access (e.g. higher or
flexible bandwidth, mirror sites);

Need for developing public/private partnerships for mobile phone
dissemination (SMS, voice messages) of warnings, advisories
and data transmissions at a national or regional level (e.g. Carib-
Hycos with Digicel);

Operational
relationship with
other technical
agencies

There are 4 islands (Cuba, Dominican Republic,
Guadeloupe and Martinique) with nationalhydrological
institutions that have risk management in their mandate;

In most of the other countries, the water resources
authorities are in.charge of some hydrological aspects
including expertise and data networks;

CIMH is the official institution for hydrology in Barbados; It
also provides support to all the CMO members with regards
to hydrology through regional advisors;

Meteorological and Hydrological services are often different institutions
and thus, coordination between them, especially in real-time, is often a
challenge .Coordination is often made through DRM agencies for crisis
management;

Need for real-time coordination to have a timely input of
hydrological expertise in the comprehensive forecast and
warning process from the hydrological national institution or
from aregional advisor (e.g. from CIMH);

Need for tools or workstations which can integrate
meteorological and hydrological data (radar, rain gauges,
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NATIONAL LEVEL

Capacities Gaps and needs

e Works are in progress in the French “department” to r monitoring and nowcasting;
implement a similar organization than in France trough a
“cellule de veille hydrologique” with Meteorological and .
Hydrological specialists working together for real-time
forecasts and warnings;

provement of access from Meteorological Service to
| information when they exist (for real-time purpose
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Table 10b: Core capacities of the Meteorological Services to support EWS — Regional aspects

REGIONAL ASPECT

Capacities

Gaps and needs

Monitoring and
observation
networks

The Caribbean Radar Project (EU, CMO, MeteoFrance)has led
to great improvements in terms of hazard monitoring.in the
region;

Some countries/territories have access to the long range
lightning network of the UK MetOffice or to some information.on
Web sites like World Wide Lightning Logation Network;

Need for better coordination among current regional
projects thatare providing meteorological observation
equipment (e.g. Carib-Hycos, CADM);

Need to strengthen the coastal marine observation
networks through :
- widen the existing French wave riders network and
to complement the US Buoys
- upgrade the number of tide gauges;

Need to fill the gaps in regional radar information and to
produce a complete mosaic for the Caribbean region based
on the existing one. The first step could be by including
radars from St-Maarten, Jamaica, Cuba, and to achieve the
installation of the radar in the Cayman Islands (EU-CIG
project);

Need to share more hydro-meteorological data from radars
(e.g. rain accumulation, radial wind);

Need for a high resolution regional lightning network that
would complement the existing low resolution long range
networks;

Operational
forecasting

RSMC Miami plays a crucial operational role for analysis and
forecasts over the north tropical Atlantic at a synoptic scale;

CIMH also plays. a crucial role to support forecasting capacities
(e.g. regional numerical model) and to transfer knowledge and
expertise to CMO members (regional training centre);

There is a “French forecasting coordination centre” in Martinique
to ensure real-time coordination and guidance for the French
Antilles and French Guyana;

RSMC Miami coordinates with the island forecast offices only
when a tropical cyclone is forecast to directly impact one of the
islands that the forecast office is responsible for in terms of
forecasts and warnings;

CIMH initiated web conferences for real-time expertise and
coordination through the “visit view” system; however, it is not
an operational centre;

Need of strengthening the real-time coordination between

72




WORKING PAPER: PRELIMINARY DRAFT OF ASSESSMENTS - 22 OCTOBER 2010

FOR COMMENTS AND FEEDBACK

REGIONAL ASPECT

Capacities

Gaps and needs

CIMH is the regional training centre for CMO member states; It
also organizes regularly technical regional workshops with other
partners ; In all the other countries/territories (except Haiti)
forecasters are trained in their country (Cuba, Dominican Rep.)
or in the mother country (France, Netherlands);

Forecasters training (courses, workshops, secondment) is
available to many Caribbean countries/territories from\RSMC
Miami and the National Weather Service of USA;

Online training for tropical meteorology.and forecasting from
centres of excellence are available on the WEB,(eg. COMET);

neighboring forecast offices;

Need for additional foreign language training to enhance
the capacities of exchange and coordination;

Need for aregional centre or regional platform to support
National Meteoroelogical Service with routine guidance,
consensus forecasts and real-time coordination, especially
for severe weather forecasting, marine forecasting and
monthly / seasonal forecasts;

Need for increasing the variety and number of NWP (e.g.
probabilistic products, dynamic parameters) and products
for expertise (e.g. high resolution satellite imagery, radar
products) that are available on the GTS;

Need to strengthen regional training mechanisms, through
courses, workshops, staff exchange (e.g. secondments)
and e-learning;

Need to enhance the role of the Caribbean Community
Climate Change Centre (CCCCC) with regards to monthly
or seasonal forecast for long lead hazards and climate
change related risks;

Data management
and exchange

Regional mechanisms for data‘exchange or sharing currently
exist through CIMH which collects.and manages data from CMO
Members;

Generally, data from official WMO synoptic stations are
disseminated.to the region/on the GTS;

Weather stations, other than WMO official stations, are often
unknown to other countries/territories and regional bodies. It
is a challenge for CIMH to get all the meteorological information
from its members;

Need to strengthen coordination and exchange of data
among islands, countries and regional centers to improve
real time and slow onset monitoring;

Need for a standardized GIS Met and Hydro regional data
base with protocols of exchange which is quality assured;
The Carib-Hycos programme involving CIMH could address a
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part of the issues being a good start of the implementation;

Products
development

Most islands have difficulties identifying resources to work on
product development;

Need for a regional product development programme with
associated training that can be used at national level with
flexibility;

IT and
telecommunication

In all the countries/territories, the Regional Meteorological o
Telecommunication Network (RMTN, part of GTS) is:a crucial
pillar for technical capacities like monitoring and forecasting;

Need to anticipate potential changes for RMTN (related to
ISCS/WAFS ) dissemination;

Need for upgrade of the RMTN dissemination in terms of
capacities (bandwidth, volume, speed) and data availability
(e.g. more NWP products, radar information);

Need to improve telecommunication back up procedures
and agreements at a regional or sub-regional level;

Need to establish partnership at regional level with regional
providers of mobile services for SMS, GPRS, Voice
messages for the dissemination of warnings and advisories
at the regional level;

Operational
relationship with
other technical
agencies

Very little hydrological information is available at the national .
level for exchange with regional (e.g. CIMH) and national
agencies;

Need to enhance the exchange mechanism of hydrological
data at regional level through regional collection or
bilateral exchange;

Need for enhanced sub-regional or bilateral cooperation
between Meteorological Services and Hydrological services
from countries sharing the same river basin in the
continental region (Guyanas, Suriname, Belize);

74




WORKING PAPER: PRELIMINARY DRAFT OF ASSESSMENTS - 22 OCTOBER 2010
FOR COMMENTS AND FEEDBACK

Table 11: Overarching capacities of the Meteorological Services to support EWS

NATIONAL LEVEL and REGIONAL ASPECTS
Capacities Gaps and needs
1. Quality
Management The Dominican Republic and the French islands In'several islands, activities,are based on seldom SOPs that do not
System have a comprehensive QMS and are 1ISO cover all the areas;
certified; The Interregional Direction of
Meteofrance has a QMS for all the French Many of the'islands do not have a comprehensive set of documents
islands and French Guyana; describing activities, procedures, operating modes, means involved and
goals;some are focusing on specific tasks only; the oral tradition is very
In all the islands, Meteorological Servicesstrongly strong;
relies on regional plans(e.g. from RAIV-Hurricane
Committee), international documents (e.g. From Feedback from users and institutions (e.g. DRM agencies) exist but are
WMO or ICAO) as framework for its activities; often.informal and difficult to trace; Thus, it is difficult to implement
continualimprovement mechanisms;
Most of the Meteorological Services'have
contingency plans to ensdre continuity of service
in case of emergency; Need for a regional programme for QMS implementation at
national level providing harmonized comprehensive procedures
There are contingency plans on DRM side.which and taking into account all the specificities of the islands;
frame the basic activities of the Meteorological
Services to.support-DRM inthe context of Need to have clearly defined operational procedures for
MHEWS; Meteorological Services support of: i) other Meteorological
Services ii) DRM agencies in other countries;
Need for a mechanism for sharing QMS best practices among the
islands;
2. Human
resources Several Meteorological Services are sufficiently Many islands do not have adequate number of qualified staff, especially
and training staffed with regards to their activities (e.g. Cuba, meteorologists;
Dominican Republic, Trinidad, Martinique &
Guadeloupe); Need for more qualified meteorologists in many islands, especially
in the two country-islands, Dominica and St-Vincent & the
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NATIONAL LEVEL and REGIONAL ASPECTS

Capacities Gaps and needs
¢ In the islands without Meteorological Service, Grenadines;
there is often a focal point (e.g. air traffic
controllers) that are responsible for e Need for training ofimeteorologists in the area of product
meteorological issues; development and service delivery;
-------------- Reminder on training aspect ------------- | ¢ «Need for specific training for the forecasters on DRM activities and
challenges;

e CIMH is the regional training centre for CMO
member states; It also organizes regular | --smemmsmeeeode Reminder on training needs
technical regional workshops with partners;

¢ Need for strengthening of ongoing training programmes on new

¢ In all the islands (except Haiti), forecasters are technologies, products and methodologies related to forecasting
trained in their country (Cuba, Dominican Rep.) and monitoring, conducted by regional centres when possible,
or in the mother country (France, Netherlands); including radar. (operational use), NWP, and marine issues;

e Forecasting training courses;'workshops, ¢ Need for additional resources and training for the maintenance of
secondment are available'to many Caribbean observation sites and networks;
countries by RSMC Miami and the National
Weather Service of USA; e Need for additional training on both operational and software

sides on specific production system (e.g. Smartmet,

e On line training on tropical meteorology and MeteoFactory) in order to have capacities for national adaptation

forecasts from:centres of excellence are available and upgrade;

on the WEB (e.g. COMET);
¢ Need for development or enhancement of forecasting cross
training programmes between islands;

¢ Need to strengthen regional training mechanisms, through
courses, workshops, exchange, secondments and e-learning to
ensure they are adapted to the islands needs with regards to
forecasting needs;

e Need for foreign language training of meteorologists to enhance to
ensure effective coordination;

o Need for bilateral training and workshops between Meteorological
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NATIONAL LEVEL and REGIONAL ASPECTS

Capacities Gaps and needs

encies and key stakeholders;

methodology and tools for hazard and risk

d workshops between
ly forecasters) and the media to
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Table 12: Educational programmes in EWS

NATIONAL LEVEL and REGIONAL ASPECT

Capacities

Gaps and needs

In most countries/territories, school programmes ,
sometimes from kindergarten to university, include
risk information especially on tropical cyclones,

In some countries/territories, specific school
programmes on meteorological hazards and risk
have been developed in collaboration among the
Meteorological Services, DRM agencies and
education institutions (e.g. Cuba, Jamaica,
Martinique, Trinidad and Tobago);

In some countries/territories, teachers can be
trained on hydrometeorological hazards andsrisks
through specific training courses, workshop or
conferences;

Some international meteorological edueational
programmes (e.g. COMET) are available through
online e-learning sites or on CD/DVD;

In some countries/territories, radio/TV campaigns
on meteorological risk information are ‘broadcast

regularly, however these mainly focus ontropical
cyclones;

CDs or DVDs are available'in some countries for
public information through schaols, institutional on-
going training, and conferences. These materials
have been developed through collaboration among
national or regional partners (e.g. CDEMA) or
international organizations (e.g. IFRRC);

Education targeted at the general population was highlighted as a major gap in the
Caribbean region, especially in islands not often affected by tropical cyclones;

Need for.enhancement of training mechanisms and materials for of media,
institutional trainers and.teachers on meteerological hazards and their
impacts;

Need for a training mechanism and education materials that target specific
vulnerable population (e.g. Women, children, isolated families, elderly,
tourists).on meteorological hazards and their impacts;

Need for better collaboration among meteorological service, DRM agencies
for'the development of educational programmes and information campaigns
(e.g-hazard identification, preparedness methods) for the public;

Need far identification of existing educational programmes at the national,
regional‘levels;
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NATIONAL LEVEL and REGIONAL ASPECT

Capacities Gaps and needs

¢ In many islands regional institutions like CDEMA or
international institutions like IFRCC play a
important role in public awareness, risk culture and
preparedness;
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Table 13a: Watch and Warning Systems (National Aspects)

NATIONAL LEVEL

Capacities

Gaps and needs

¢ Almost all the countries/territories have

adopted the same Watch Warning System
(WWS) for tropical cyclones as RSMC
Miami);

In all the countries/territories, aeronautical
hazards are managed under the IACO
framework and are not integrated in
comprehensive WWS for DRM; The
meteorological services insure that
aeronautical warnings are aligned with public
and marine warnings;

Trinidad and Tobago and the French islands
have a standardized color-coded WWS for
several hazards;

Many hazards and their consequences areitaken into account in term of forecasting and
monitoring but not all of them are managed through a comprehensive WWS; ; in most
islands, a comprehensive WWS exists only for tropical cyclones and sometimes for heavy
rain; Some SQPs exist and the boundary between specific procedures (warnings bulletins,
dissemination, phone calls) and real WWS is not very clear;

Need for national adaptation of the regional WWS for tropical cyclone from RSMC
Miami;

Most countries/territories take into account primary hazards (e.g. heavy rain) in their
WWS. But, there'is a lack of consideration for related hazards like landslides or flash
floods;

Need for enhancement of national WWS to include multiple hazards (primary and
secondary) such as coastal marine hazards (storm surge, long swell), drought,
heavy rain and flooding, land slides, mudslides, etc.;

Need for improvement of the downscaling of WWS to local levels;

The risk of tsunami has often been reported as a specific case requiring specific WWS or
procedures and thus, it remains as a main issue to be integrated in WWS;

Need' for development or integration of WWS for tsunami at a national level in the
framework of the existing regional system with a special consideration of islands
without Meteorological Services or with Meteorological Services that are not
operational 24 x 7,

Few islands use a thresholds based methodology in their WWS to manage hazards; In
most cases WWS are based on the geographical threat zone of the main meteorological
feature (Tropical cyclone or waves, cold front, ...) and the lead time;
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NATIONAL LEVEL

Capacities

Gaps and needs

¢ Need for studies to base WWS procedures on threshold derived from risk

assessment, past events and robust environmental databases;

e Need for linking WWS'information to probabilistic forecasts for all the relevant

hazards to meet the needs of DRM agencies in term of progressive real time
preparedness;

¢ Need for additional involvement of DRM agencies and stakeholders in the

improvement of thes\WWsS;

e Needfor improvement of coordination and collaboration between the

meteorological and hydrolegical services (e.g. heavy rainfall and possible
hydralogical consequences);

¢ In several countries/territories WWS are not well known on the public side, even though

warnings bulletins are issued;

¢ Need for public education campaigns to enhance public understanding of WWS

criteria;

81




WORKING PAPER: PRELIMINARY DRAFT OF ASSESSMENTS - 22 OCTOBER 2010
FOR COMMENTS AND FEEDBACK

Table 13b: Watch and Warning Systems (Regional Aspects)

REGIONAL ASPECT

Capacities Gaps and needs

e The only regional WWS for all the e The regional WWS of RSMC Miami is only for direct impact of named tropical cyclones.
countries/territories of RAIV is specifically for This WWS is not downscaled to.localities whererisks and vulnerabilities may be greater;.
named tropical cyclones and is managed by
RSMC Miami; e For hazards other than.tropical cyclones, there is no regional harmonization and no real

time coordination between the different forecast and warning offices. However, CIMH

e This regional WWS is comprised of a real- organizes,conference calls to coordinate warnings for severe weather throughout the
time coordination mechanism between CMO members, but not on'a 24 x 7 basis;
RSMC Miami and countries/territories that
are forecast to be directly impacted; ¢ Need for a regional orsub-regional harmonized multi-hazard WWS taking into

account'existing systems (e.g. RSMC Miami);
e The French islands have a sub-regional color

coded-WWS on the Lesser Antilles for. ¢ Need for real time coordination in the region, at least between neighbouring
tropical cyclones, heavy rain, thunderstorms, islands, for multi-hazard WWS;

damaging waves and strong winds.

Currently, it is coordinated only within‘the o Needifor, strengthening coordination between forecast warning centres and islands
French Islands with input, during tropical that depend on.their WWS services;

cyclone events, from official WWS:from

RSMC Miami; e, Need for a regional platform for WWS guidance, information exchange and

coordination;
¢ Real time WWS coardination has been put in

place since June 2010 between the French | « Need for involvement of DRM agencies in the process of harmonization of WWS in
regional centre in Martinigue and the CNM the region;

Haiti;
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ACP
ACS
ALBA
AWS
BCT
CADM
CAP
CARICOM
cccece
CDB
CDEMA
CHAMP
CIMH
CMO
COMET
CRMI
DRM
DRR
DWI
ECMWF
EMWIN
ENSO
FFGS
FR OR
FTP
FWI
GIS
GTS
ICAO
IFRC
IOC/ICG -
CARIBE
EWS
IRD
ISCS/WAFS
T

JICA
MHEWS
MOU
NL OCT
NMHS
NOAA
NWP
OAS
ocT
OR
QMs
R3
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LIST OF ACRONYMS

African, Caribbean and Pacific Group of States
Association of Caribbean States

Alternativa Bolivariana para las Américas

Automatic Weather Station

British Caribbean Territories

Caribbean Disaster Management Project

Common Alert Protocol

Caribbean Community

Caribbean Community Climate Change Center

Caribbean Development Bank

Caribbean Disaster Emergency Management Agency
Caribbean Hazard Mitigation Capacity Building Programme
Caribbean Institute for Meteorology and Hydrology
Caribbean Meteorological Organization

Cooperative Programme for Operational Meteorology, Education and Training
Caribbean Risk Management Initiative

Disaster Risk Management

Disaster Risk Reduction

Dutch West Indies

European Center for Medium-range Weather Forecast
Emergency Managers Weather Information Network

El Nino Southern Oscillation

Flash Flood Guidance System

French Outermost Regions

File Transfer Protocol

French West Indies

Geographic. Information System

Global Telecommunication System

International Civil Aviation Organization

International Federation of Red Cross and Crescents Societies

Intergovernmental Oceanographic Commission / Intergovernmental Coordination Group
for the Tsunami and other.Coastal Hazards Warning System for the Caribbean Sea and

Adjacent Regions

Institut de Recherche et Developpement

International Satelitte Communication System / World Area Forecast System
Information Technology

Japanese International Cooperation Agency
Multi-Hazard Early Warning System

Memorandum of Understanding

Dutch Overseas Countries and Territories

National Meteorological and Hydrological Service
National Oceanographic and Atmospheric Administration
Numerical Weather Products

Organization of American States

Overseas Countries and Territories

Outermost Region

Quality Management System

Regional Risk Reduction Initiative
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RAIV Regional Association IV

RMTN Regional Meteorological Telecommunication Network

RSMC Regional Specialized Meteorological Center

SCHAPI Central d'Hydrométéorologie et d'Appui a la Prévision des Inondations
SHOCS Strengthening Hydrometeorological Operations and Services in the Caribbean SIDS
SIDS Small Island Developing States

SOP Standard Operating Procedure

UCAR University Cooperation for Atmospheric Research

UN United Nations

UNDP United Nations Development Programme

USAID United States Agency for International Development

uwi University of West Indies

WMO World Meteorological Organization

WWSs Watch and Warning System
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6.4 ANNEX 1: DRR Country Profiles

Anguilla
ANGUILLA is part of the British Caribbean Territories and is situated in the
S Leeward Islands.
' Size: 91 km?, extremely low-lying and rises only to 65m
i ] = Population: 14,436 (2010 est.)
s - GDP/capita (PPP): US$12,200 (2008 est.)
i i GDP/sector: agriculture: 4%; industry: 18%; services: 78%
Dog z;li l."L---:.'::":-I'|
o ECONOMY AND FINANCES: The.island has few natural resources and the
Argliils economy largely depends on tourism, foreign banking, lobster fishing and
i e remittances from emigrants. As an overseas territory of the UK, Anguilla has
5 Martin in the past relied on the UK for financial assistance. The Government of

Anguilla has limited public financing and plans to upgrade. the physical and
economic infrastructure through deficit financing.

VULNERABILITY TO NATURAL HAZARDS: Anguilla is vulnerable to tropical cyclones, tsunamis, floods,
earthquake, coastal erosion, rising sea levels and sea penetrations and landslides. The low-lying
topography and centrifugal drainage pattern of the numerous sinkholes increases the risk of Anguilla to
high wind and flooding damage. Several areas of.the coast are also prone to coastal erosion and
landslides. Recent disasters include hurricanes Earl (2010), Omar (2008), Lenny (1999), Marilyn and Luis
(1995), and Donna (1960), all of which generated considerable damage to infrastructure, which in turn
impacted heavily on the economy of.the island.

INSTITUTIONAL ARRANGEMENTS OF
D R M Deputy Governor
The Department of Disaster Management
(DDM) is the responsible organization. It
has a staff of 7_and reports to.the Deputy el o
Governor and has cempetencies in the N 2
areas of Community Outreach, i Lt ity
Preparedness & Education; Mitigation,
Strategic Planning and Mapping (GIS);
Emergency ». Communications, . Warning
Systems & Web. Services. In April. 2009 the

DDM developed the National Mitigation &

Risk Reduction Strategy Plan to provide an

integrated framework for the
implementation of * hazard mitigation
measures at national, = sectoral and DEPARTMENT OF DISASTER MANAGEMENT

community levels in a structured holistic

and comprehensive manner. Anguilla’s National Warning System (ANWS) was designed and
implemented during 2006-2008. Alerting protocols were drafted collectively by the fire and police
departments, Red Cross and other agencies. The system is in need of policy and protocols for use;
thresholds of risk and associated alert levels; consideration for at risk populations e.g. people with
sight/hearing impairments; weekly and monthly testing; integration into day to day life.

METEOROLOGICAL AND HYDROLOGICAL SERVICES AND CAPACITIES: There is no NMHS in

Anguilla. The country receives its meteorological information from Antigua and Barbuda (OECS
arrangement). Minimal meteorological information is under the responsibility of air traffic controllers. The
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public generally relies on outside cable weather stations for news and forecasts regarding storm systems.
The closest EMWIN system is at the airport of Antigua.

OTHER STAKEHOLDERS: As a British Overseas Territory, Anguilla has access to direct UK support and
technical assistance through DFID. After Hurricane Omar, the country received grant funding from the
Caribbean Development Bank (CDB) oriented to the reconstruction of infrastructure. Another stakeholder
is the Ministry of Social Development, which has been promoting a set of initiatives related to DRM. The
Anguilla Red Cross is the only NGO directly involved in DRM.

COOPERATION WITH THE REGION: Anguilla is an associate member of CARICOM and the OECS, and
a de facto full member of CDEMA and of the CMO/CIMH. It participates in several regional initiatives,
such as the Caribbean Catastrophe Risk Insurance Facility (CCRIF),<the Regional Risk Reduction
Initiative (R3I), and the Regional Disaster Risk Management for Sustainable Tourism in the Caribbean.
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Antigua and Barbuda

ANTIGUA AND BARBUDA is an independent country composed of
several islands. It is located in the Lesser Antilles in the Eastern

- Caribbean.

Barbuoa Size: 443 km?

Population: 85,632 (2010 est.)

GDP/capita (PPP): US$17,800 (2009 est.)

GDP/sector: agriculture: 3.8%; industry: 22%; services: 74.3%

£
u © 2l § _Godrngton

ECONOMY AND FINANCES: The <country’s primary economic

T s, activities are tourism, construction® and light manufacturing, with

JOHNS, /7 tourism alone accounting for nearly 60% of GDP. Antigua's economy

Antigua 5 aeoey e s was severely hit by the global econemic crisis, suffering from the

Engiish Haibod™. - collapse of its largest finanCial institution and a steep decline in

Fadora Lk tourism, resulting in a significant increase,in the country’s national
debt.

VULNERABILITY TO NATURAL HAZARDS: Antigua and Barbuda are low-lying islands without
mountains or rivers, with a significant area lying near or below seaslevel. The country is vulnerable to
storm surge, damaging waves and coastal inundations, heavy raif (urban flooding) and droughts. The
islands are on the tropical cyclone path and are affected almost@annually. The last impact dates from the
passage of Hurricane Omar in 2008, which caused coastal inundation and flooding from heavy rain.

INSTITUTIONAL ARRANGEMENTS OF ‘DRM: The responsible government agency is the National
Office of Disaster Services (NODS). It reports to the Prime Minister's Office and has a staff of 13, four of
whom are professionals. Projects are under responsibility»of the “different ministries, so funds are
channeled through them. NODS-maintains close relations with CDEMA." The institution has strengthened
its coordination mechanisms' and preparedness for.the hurricane season period, but at the same time
emphasized its institutional weakness; citing not only the deficit of equipment and resources, but also the
cost involved in subcontracting to private enterprises. Antigua and Barbuda has a National Disaster Plan
in place which defines roles and responsibilities in case of a disaster; preparedness measures; warning
arrangements; and response operations.

METEOROLOGICAL AND HYDROLOGICAL SERVICES AND CAPACITIES: The Antigua and Barbuda
Meteorological Service is based at the international airport. The service maintains an observation network
with 2 Automatic Weather Stations in Antigua, and 1 in Barbuda. There is no hydrological institution on
the islands, mostly because there are no rivers. In addition to providing services to the Antigua and
Barbuda government, the Met Service has the mandate to support Anguilla, the British Virgin Islands,
Montserrat, and, St. Kitts and Nevis, none of which have a Meteorological Service of its own.

OTHER STAKEHOLDERS: A/number of NGOs are affiliated with NODS, including the Red Cross, St.
John’s Ambulance Brigade, the Salvation Army and a number of service clubs and church organizations.
The Red Cross is arguably the most involved, its activities focus mainly on community-level support. A
number of public institutions have also been involved in the past, including the Antigua Public Utilities
Authority (UPUA), which is responsible for telecommunications, energy and water. Past projects have
typically been funded by USADI and US/OFDA, by Japan and by the European Commission (ECHO).

COOPERATION WITH THE REGION: Antigua and Barbuda is part of the ACS, CARICOM, the OECS,
CDEMA, CMO/CIMH and the CDB. It is also a member of the Eastern Caribbean Currency Union
(ECCU), which is supervised by the Eastern Caribbean Central Bank. The country has close relations with
Venezuela and is part of ALBA, through which it received US$50 million in 2009.
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Aruba
| —rorrr— =1 ARUBA belongs to the Dutch OCTs and is an autonomous territory of
Cara = “ifi* | the Netherland Kingdom since January 1, 1986. It is located in the
e 8 | LesserAntilles, just north of the Venezuelan coast.
\ = Size: 180 km?
Do L T Population: 103,065
{ e 1ot ARIDE GDP/capita (PPP): US$21,800 (2004 est.)
L R S M’ﬂu GDP/sector: agriculture: 0.4%; industry: 33.3%; services: 66.3%
o oy, %% e L =
s , H r%au ; ECONOMY AND FINANCES: Tourism is ene of the main pillars of
' — W 3 Aruba’s economy and the main source of employment for the population.
e < r-T’I‘= Another important sector is offshoré banking. Aruba receives some
e ~ g= m®|  development assistance from the Dutch government each year, but this
[N is gradually being reduced with the  objective of making Aruba

economically independent. Assistance usually takes the form of direct material or technical support.
Aruba enjoys one of the highest standards of living in the Caribbean region and.a low unemployment
rate. The island’s main trading partners are Venezuela, the US and the Netherlands.

VULNERABILITY TO NATURAL HAZARDS: Aruba. is not at-a high risk of “tropical cyclones.
Nevertheless, the island was heavily affected by hurricanes, Hazel (1954), Janet (1956), Lenny (1999) and
Felix (2004), of which the last caused severe damage to infrastructure and the tourism sector. Other major
hazards are earthquakes, droughts, floods,sstorm surges, tsunamis, fires, as well as oil spills or possible
accidents in the oil refinery.

INSTITUTIONAL ARRANGEMENTS OF DRM: Aruba is relatively self-sustained and has the capacity to
help other islands in the region. The island has a,Bureau for Crisis Management, which reports directly to
the Presidency. Coordination_is carried out through the Crisis Management Office, which has a clear
mandate but only 2 permanent staff. Key organizations that are part of the Bureau are the Fire
Department, the Police and the Health service. All have contingency plans for hurricanes, aerial and
marine incidents. Riskdassessment is undertaken with, help from the Eindhoven Fire Department in the
Netherlands.

METEOROLOGICAL AND HYPROLOGICAL SERVICES AND CAPACITIES: The Aruba Meteorological
Office has limited capagities. It employs one forecaster but generally relies on the Meteorological Service
of the Netherlands Antillesiand Aruba (MDNAA) located in Curacao. There is no observation network and
the island, just as the otheriislands of the former Netherlands Antilles, does not have a hydrological
service.

OTHER STAKEHOLDERS: The government of the Netherlands is an active stakeholder in DRM
initiatives. Importantly, Aruba has a Royal Dutch Marines base on its territory, which has considerable
resources and capacity for disaster response. The Bureau for Crisis Management regularly holds
coordination meetings ‘with<the military command. The Dutch Red Cross has been implementing a
prevention programme with resources provided by the Netherlands government, and have a system in
place that allows them to:mobilize and react rapidly. They keep emergency equipment and supplies and
have a good relationship with the Crisis Management Office.

COOPERATION WITH THE REGION: Aruba is an associate member of the ACS. It is involved in the

Regional Risk Reduction Initiative (R3l) together with all the other Dutch OCTs. Exchange with other
islands in the Caribbean is focused mainly on the former Netherlands Antilles. Aruba also maintains close
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relations with Venezuela’'s Government, and depends on FUNVISIS for all technical matters related to
H 13
seism.

3 Fundacion Venezolana de Investigaciones Sismoldgicas is attached to the Ministry of Sciences and is providing
support and services in all matters related to seismic monitoring and anti-seismic engineering.
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The Bahamas

T mtf 7 =] THE BAHAMAS is a country made up of 29 islands, located to
e o iwe || the north of Cuba.
ot (EELER  e— Size: 13,939 km?
R L Population: 307,552
R R o e GDP/capita (PPP): US$29,700 (2009 est.)
i i -E::‘;:" _‘;ﬁmrm GDP/sector: agriculture: 1.2%; industry: 14.7%; services:
'g&..wm;fﬁ‘;i_ ECONOMY AND FINANCES: The, Bahamas is one of the
 Colern wealthiest Caribbean countries.dts economy is heavily dependent
kL =5 Emetncimee ™ o, MEREL 0N tourism and offshore banking: Tourism together with tourism-
a2 "@%  wwmes| driven  construction and - manufacturing  accounts  for
Do approximately 60% of GDP and directly or indirectly employs half
me@’fa_-ﬂ_ of the archipelago's labor‘force. The financial sector currently is
i T smaller than it has<been in the past because of the enactment of

new and more_strict financial regulations in. 2000 that caused
many international businesses to relocate elsewhere.-.Manufacturing and agriculture combined contribute
approximately a tenth of GDP and show little growth, despite government incentives aimed at those
sectors.

VULNERABILITY TO NATURAL HAZARDS: The Bahamas is exposed to hurricanes, tropical storms,
floods, coastal erosion, rising sea levels and sea infiltrations, drought and pollution. Major hurricanes that
affected the Bahamas were Andrew (1992), Floyd (1999), Michelle (2001), Frances (2004) and Jeanne
(2005). Especially Frances had a devastating impact on the archipelago:

INSTITUTIONAL ARRANGEMENTS. OF DRM: The National'Emergency Management Agency (NEMA)
is the organisation responsible for DRM. It groups 39 organizations, including the Royal Bahamas Police
Force; Royal Bahamas Defence Force; Ministry of Health; Department of Environmental Health; Ministry
of Tourism; Ministry of Social Services and Community. Development; Ministry of Transport and Aviation;
Ministry of Foreign Affairs; Bahamas Customs; H. M. Prison; Bahamas Electricity Corporation; Water and
Sewerage Corporation; Bahamas Telecommunication Corporation; Public Hospitals Authority; Airport
Authority; Port Authority; Bahamas Red Cross; The Salvation Army; Department of Local Government.
They have regular monthly meetings to coordinate actions in case of disaster response, preparedness
and coordination before hurricane season. NEMA reports directly to the Office of the Prime Minister. The
organization’s mandate is defined in'the 2006 Disaster Preparedness and Response Act.

METEOROLOGICAL AND HYDROLOGICAL SERVICES AND CAPACITIES: The Bahamas
Meteorological Service is located in Nassau. It is responsible for all of the 40 inhabited islands of the
Bahamas, and alse provides forecasts and warnings to the Turks and Caicos Islands.

OTHER STAKEHOLDERS:<The local Red Cross office closely collaborates with NEMA. In emergency
situations they provide emergency care staffed by volunteers, supplies, shelter management. They also
permanently engage in actions aimed at public awareness of disaster management, working with
communities to organize training activities, community risk maps, development plans, etc. The Red Cross
has also been involved in a number of projects funded by DIPECHO in the last few years. The Health
sector in the Bahamas also maintains close liaison with NEMA, though they have limited resources.
USAID has been supporting initiatives focusing on contingency planning and coastal zone management,
among others.

COOPERATION WITH THE REGION: At regional level in DRM issues, the Bahamas benefits from a close
cooperation with Jamaica, Turks and Caicos Islands, Cayman Islands, Belize and Barbados. The
Bahamas is an associate member of the ACS, and an active member of CARICOM and CDEMA, via
which it is participating in the CDM Regional Strategy.
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Barbados

—— BARBADOS is an island state located in the Lesser Antilles.
; g Size: 431 km?
- Population: 284,589 (2010 est.)
: = GDP/capita (PPP): US$17,700 (2009 est.)
GDP/sector: agriculture: 6%; industry: 16%; services: 78%

i Tk 7 ECONOMY AND FINANCES: In recent years the economy has diversified
2 - : into light industry and tourism with about three-quarters of GDP and 80% of
iy exports being attributed to services. Offshore finance and information services
S 1 are important foreign exchange earners. The public debt-to-GDP ratio rose to
- % over 100% in 2009, largely because a sharp slowdown in tourism and
ikl financial services led to a wide budget deficit.
VULNERABILITY TO NATURAL HAZARDS: Barbados hassseen limited experience of disasters in the
last 25 years. From 1980 to 2007, there were only 7 events (mostly tropical starms) killing a total of one
person. On average less than 300 persons are affected by disasters each year. In.spite of the relative
benign experience, Barbados remains potentially .exposed and vulnerable to ‘severe earthquakes,
tsunamis and tropical cyclones, as well as damaging waves and coastal inundations. With the highest
point being 337m, the island is mostly flat and not exposed. to torrents, though possibly at risk from urban
inundation and landslides.

INSTITUTIONAL ARRANGEMENTS OF'DRM:The Department.of Emergency Management (DEM) is
responsible for the development and implementation of the Emergency Management Programme in
Barbados. It has the responsibility for coordinating emergency management activities. The Department
came into being on April 1, 2007 by the statutory legislation of.the Emergency Management Act 2006. It
replaces the Central Emergency Relief Organisation Secretariat which dated back to the 1940s when an
organization for Hurricane Relief'was formed under the authority and direction of the Governor. At that
time the main emphasis' was on relief. DEM is implementing a national Comprehensive Disaster
Management programme which embodies the concept of all hazards: natural and man-made at all phases
of the Disaster Continuum: Prevention‘and Mitigation, Preparedness, Response and Recovery as well as
integration of all aspects disaster risk reduction. It has six professional posts and serves as secretariat
and coordinator of the National Emergency Management System constituted of key government ministries
and departments, theyPrivate Sector, Non Governmental Organizations NGOs, Community Based
Organizations CBOs and international and regional emergency management organizations.

METEOROLOGICAL AND ‘HYDROLOGICAL SERVICES AND CAPACITIES: Barbados has its own
Meteorological Service located near the airport. It maintains an observation network with 2 AWS. The Met
Service also provides support ta St. Vincent and the Grenadines, and Dominica, both of which have their
own Meteorological Service but do not have the capacity for forecasting. Barbados also hosts the CIMH,
which is directly responsible for hydrology in Barbados.

OTHER STAKEHOLDERS: Barbados is an important regional center because it accommodates a large
number of institutions and agencies that work at the regional level, among which CDEMA, CDRU and the
RSS, the Regional Response Mechanism (RRM) and a large number of donor regional offices, including
those of the European Commission, the UK DFID, CIDA, UNDP, UNICEF, PAHO, the Inter-American
Development Bank and the Caribbean Development Bank. A nhumber of other organizations are active in
national DRM, especially the Red Cross, ST. John’s Ambulance Brigade and the Salvation Army.

COOPERATION WITH THE REGION: Barbados is a member of the ACS, CARICOM, the OECS,
CDEMA, the CMO/CIMH and the CDB.
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Belize
s Foa BELIZE is independent state in Central America, along the West
i 7] R A Coast of the Caribbean Sea.
o] T Size: 22,966 km?
Walk” o e Population: 307,899 (2010 est.)
T — GDP/capita (PPP): US $8,300 (2009 est.)
n T GDP/sector: agriculture: 29%; industry: 17%; services: 54%
Lookqut, BELMOPAN A
;'Saﬂ'gﬂngg”g“. 5 "™ | ECONOMY AND FINANCES: Tourism is the number one foreign
(PR carbbean | exchange earner followed by exports<of.agricultural goods, such as
g ¢ f ) Soee  Sea marine products, citrus, sugar from cane, bananas, and garments.
GUATEMALK | Swsomm o5 R Oil discoveries made in 2006 have also contributed to economic
|| e growth. Exploration efforts cohtinue ‘and production has increased
e ey further in 2009. In 2007, the'government.restructured nearly all of its
- public external commercial” debt, which: helped reduce interest

payments and relieve’some of the country's liquidity concerns. A
sizeable trade deficit and foreign debt continue to be a significant concern.

VULNERABILITY TO NATURAL HAZARDS: Belize lies within the Hurricane Belt. In recent years, the
country was affected by Hurricanes Mitch (1998), Keith (2000), dris (2001), Emily (2005), Stan (2006),
Dean (2007), Felix (2007), and Tropical Storm Arthur (2008). Belize is also subject to earthquakes, the
last of which occurred in 2009 but caused enly limited damage. Other potential hazards include urban or
river flooding.

INSTITUTIONAL ARRANGEMENTS OF DRM: NEMO s, the responsible government agency. It was
created in 2000 and has the sole authority on‘Disaster Management. Officially placed under the Office of
the Prime Minister, NEMO is_now part of the Ministry.of Public Utilities. The agency has 21 permanent
employees and operates atdthe National as well ‘as .on the District-and Village level. NEMO carries out a
number of technical activities itself, such as hazard mapping, mitigation-land use management, building
codes for construction and others.

METEOROLOGICAL AND  HYDROLOGICAL. SERVICES AND CAPACITIES: NEMO is closely
coordinating with_the Belize Meteorological Department. The Department recently installed 6 Automatic
Weather Stations (AWS). Meteorological data is directly available to NEMO. The Met Service is also the
responsible agency forhydrology and water resources, and has its own Hydrological Unit.

OTHER STAKEHOLDERS: Belize hosts the Caribbean Community Climate Change Centre (CCCCC). In
the field of DM, the Centre is planning a Regional Project for the Integration / Expansion of the Caribbean
Sea Level Monitoring and EWS (Caribbean Integrated Monitoring System - CIMS). The Japanese
development agency, JICA, is funding an AWS project along the Guatemalan border. Other donors in the
country include OAS,; CDB, IADB and the UNDP.

COOPERATION WITH THE REGION: Belize is a member of ACS, OAS, CARICOM, CDEMA,

CMO/CIMH and CDB. It has close bilateral ties to a number of countries in the Caribbean region,
including Jamaica, Cuba, Trinidad and Tobago, and Barbados.
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British Virgin Islands

o = 1w The BRITISH VIRGIN ISLANDS (BVI) is a British OCT consisting of
o F i the main islands of Tortola (capital city), Virgin Gorda, Anegada and
Anegada Jost Van Dyke, along with over fifty other smaller islands and cays.
The island group is located east of Puerto Rico.
Size: 153 km?
o Population: 24,491 (2010 est.)
Jost Van Gorda GDP/capita (PPP): US$38,500 (2004 est.)
ovke . Tortoia GDP/sector: agriculture: 0.9%; industry: 10.7%; services: 88.3%

I~ *ROAD
=z TOWN

ECONOMY AND FINANCES: Havingsthe 12" highest GDP per capita
- ) in the world, BVI boasts one of<the most stable and prosperous
e s economies in the Caribbean. The country is highly dependent on
tourism, which generates an_estimated 45% of the national income.
Nearly 1 million tourists visit the islands each year, mostly from the

us.

VULNERABILITY TO NATURAL HAZARDS: The main natural hazards that have been identified for BVI
are hurricanes and related weather systems, including flooding, wind.-damage, and coastal flooding. The
islands are also at risk from the effects of earthquakes, including severe ground shaking, tsunami
generated flooding and landslides, and from oil-related accidents: However, there have been few, mostly
local disasters on BVI in recent years, resulting in only minor damage and no casualties. A study carried
out by the BVI Department of Disaster Management concluded that the level of multi-risk hazard is
moderate to very low.

INSTITUTIONAL ARRANGEMENTS OF DRM: The responsible agency. is the Department of Disaster
Management (DDM), which has.a permanent staff of¢12 and, as in all British OCTs, reports to the
Governor's Office. The agency has established ‘a comprehensive National Disaster Plan, with legislation
in place based on CDEMA model legislation. Emergency services, government departments as well as
public utility companies are all involved in DRM processes. The Disaster Plan, however, does not appear
to be updated frequently. The DDM also carries out specific activities to impose earthquake-resistant
construction.

METEOROLQGICAL, AND HYDROLOGICAL SERVICES AND CAPACITIES: BVI does not have an
independent hydrological,/ meteorological department. The DDM is responsible for meteorological
monitoring, for which they rely on information from US-NOAA, transmitted through Puerto Rico, and
information from the Meteorological Service of Antigua and Barbuda.

OTHER STAKEHOLDERS: As other British OCTs, BVI can rely on the UK Rapid Response Team (RRT),
as well as on support from the US base in Puerto Rico in case of a disaster. The UK DFID is closely
involved in DRM, and a number of NGOs are part of the official DRM structure as well, the most important
of which are the local Red Crass office and a number of service clubs and church organizations.

COOPERATION WITH THE REGION: BVI is an associate member of CARICOM and the OECS, as well
as a member of CDEMA, CMO/CIMH and the CDB. BVI itself is mostly self-sufficient, and cooperation
with the rest of the Caribbean is for the most part relatively limited. BVI is currently involved in the
Regional Risk Reduction Initiative (R3l) for OCTs, and in the Comprehensive Disaster Management
Harmonized Implementation Programme (CDM HIP). Funding for this programme comes from CIDA/DFID
and is under joint CDEMA/OECS coordination.
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Cayman Islands

[ CAYMAN ISLANDS | The CAYMAN ISLANDS is a British OCT situated in the
, Coman camn | \Western Caribbean, just south of Cuba.
CARIBREAN SEA ‘@-" Size: 264 km?
O ———20 km Population: 60,456

S B GDP/capita (PPP): US$43,800 (2004 est.)

oo somgy m CARBIEAN SEA G 10 b GDR/sector: agriculture: 1.4%; industry: 3.2%;
oHell S 5 o Rogers Q=== services: 95.4%

ci'eo:ﬁ' Sound I 7 ?mm ' 0 — 10 km .

e ey omm———emie: |  ECONOMY AND FINANCES: The economy is mostly based
Gt s san Eiaeadi. on offshore banking and duxury tourism. Tourism alone
Sl ™ G ATl accounts for about 70% of GDP and 75% of foreign currency

bk bl earnings. About 90%<of the islands' food and consumer

goods must be imported. The Cayman Islands enjoys one of
the highest standards of living in the world.

VULNERABILITY TO NATURAL HAZARDS: The Cayman lIslands are at risk of hurricanes, tropical
storms and earthquakes. In 2008, the islands were’ severely affected by hurricane Paloma, which
damaged several houses and some tourist resorts; and in 2004, hurricane Ivan directly affected the
Cayman Islands and caused 2 casualties as well as considerable damage to buildings and infrastructure.
Other recent hurricanes that hit the islands are Dean (2007), Michelle (2001), Gilbert (1988), and Katrina
(1981). In December 2004, a 6.7 Richter scale earthquake occurred, though without causing significant
damage.

INSTITUTIONAL ARRANGEMENTS OF

DRM: The Hazard Management Cayman DISASTER RISK MANAGEMENT STRUCTURE — CAYMAN ISLANDS
Islands (HMCI) is the responsible agency for
coordination between thes relevant DRM
agencies. HMCI is responsible for the National
Emergency Operations«Centre (NEOC) which
is located at the Fire Station in George Town.
The NEOC is activated, to direct .and
coordinate the response to national threats.
HMCI also has respensibility. for maintaining _
the National Hazard"Management, plans for —

threats such as hurricanes and earthquakes. L Conminees
Many <disaster reduction and, preparedness
activities and actions have been developed in | | |
recent years, including a regular revision and | o ] [ ] { i J
development “of . legislation related to risk 7
reduction, modernization of the construction
code, and evaluation of existing buildings. The
Hurricane National “Plan<is reviewed and
updated regularly.

METEOROLOGICAL AND HYDROLOGICAL SERVICES AND CAPACITIES: Cayman Islands is the
only British OCT that has its own Meteorological Office. It has the overall responsibility for hazard
monitoring and forecasting, and maintains 2 human observation sites as well as 12 Automatic Weather
Stations. There is a good national Early Warning System in place that is operated by the Meteorological
Service.

OTHER STAKEHOLDERS: In the Cayman Islands the Non-Government Organizations (NGOs), private

companies and government agencies are not legally mandated to undertake public functions in the event
of disastrous events. However, the HMCI has a Memorandum of Undertanding (MoU) with NGOs, private
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and public companies such as Red Cross, Police, constructon companies etc., to provide specific services
during a disaster. The EU has a history of funding projects and recovery efforts on the Cayman Islands.

COOPERATION WITH THE REGION: The Cayman Islands are an associate member of CARICOM and
a member of CMO/CIMH and CDB. Though they are not part of CDEMA, they have offered training
services in WebEOC, a data management system, to other countries in the region. The islands are also
part of the Regional Risk Reduction Initiative (R3l) and are involved in CCRIF, the Regional Disaster Risk
Management for Sustainable Tourism in the Caribbean, and the Regional Weather Radar Warning
System funded by the European Union.
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Cuba
- CUBA is the largest country in the Caribbean, situated 145km

Mgt L.'.'.'.f".'.' B can south of Florida.
P G Fhb * ot Mot Size: 109,886 km?2

=] I + Camaginy Population: 11,451,652 (2010 est.)

AT T GDP/capita (PPP): US$9,700 (2009 est.)
" O 0 GDP/sector: agriculture: 4.3%; industry: 21.6%;
o iy T services: 74%
& g | ECONOMY AND FINANCES: The Cuban government has

recently initiated a number of reforms to reduce government spending, increase economic efficiency and
stimulate private sector initiatives. The country remains affected by the US economic embargo and has
limited access to consumer goods.

VULNERABILITY TO NATURAL HAZARDS: Cuba’'s exposure to natural and technological hazards is
high. In the last ten years, Cuba was affected by 20 cyclonic events, 14 of them.reaching the hurricane
level, of which seven caused severe damage. Droughts,forest fires and marine pollution are all cited as
major concerns. Earthquakes, although no severe one.took place in recent history, are high on the priority
list of the authorities for at least part of the country. Cuba boasts a high level of community preparedness,
which has proven effective in sharply reducing the mortality rate caused by natural hazards.

INSTITUTIONAL ARRANGEMENTS OF DRM: The National Civil Defense, since its creation in 1962, is
the agency responsible for DRM. It is aowerful body closely linked to and supported by the highest
authorities. It exercises considerable and direct authority on all private and state resources. Its scope of
authority is broad and includes the implementation“of long term develepmental risk reduction measures.
All external assistance projects in Risk Reduction are coordinated by the Civil Defense. Cuba has a strong
policy of self reliance and maintains_important stocks of:material and resources at national and local level
for immediate response to disasters. It decentralized, for instance, its electricity network to reduce its
vulnerability. Disaster preparedness is an integral part of the educational curriculum (from Primary school
to post graduate). Cubafis also one of the few countries with an academic two-year program leading to a
Master in disaster management.

METEOROLOGICAL AND HYDROLOGICAL SERVICES AND CAPACITIES: The main office of the
National Meteorological Service is on the same site as the Hydrological Institution, located nearby the
DRM agency. Overall'staff.amount to 1200 people distributed over the country. Each province has its own
forecasting office with capacities including radar and regional websites.

OTHER STAKEHOLDERS: The Cuba Red'Cross is involved in community education prior to the disaster
and to welfare assistance when and as requested by the Civil Defense. Cuba has partnerships with
UNICEF and the . WHO through its Latin American Centre for Disaster Medicine (CLAMED). Cuba’s
‘Medical Brigades’, trained by CLAMED, are an important actor in disaster response and operate
nationally as well as internationally.

COOPERATION WITH THE REGION: Cuba is only a member of one regional organization, namely ACS.
In part due to the country’s economic isolation, there is only limited bilateral coordination on prevention
and preparedness with other countries or territories in the region. Cuba regularly organizes an
international congress on DRM on its territory and the country is very active in providing disaster response
to neighboring countries, primarily in the form of medical support. At the same time, Cuba benefits from a
number of international projects supported by various UN agencies present on the island (UNDP,
UNICEF, FAO, etc.).
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Dominica

DOMINICA is an island state in the Lesser Antilles.
sl Size: 754 km?
TPortsmoutn eran Population: 72,660 (2010 est.)
et GDP/capita (PPP): US$10,200 (2009 est.)
&, e Datarens GDP/sector: agriculture: 17.7%; industry: 32.8%; services:
49.5%

Saimni
loseph

ECONOMY AND FINANCES: Principal economic activities are fishing,

La Plaine), forestry, tourism (hiking, cruise ships), and financial services. In 2003,

JFDSEAU the government began a comprehensive restructuring of the economy -

including elimination of price controls, privatization of the state banana

gt te S company, and tax increases - to‘address an economic and financial
' crisis and to meet IMF requirements.

VULNERABILITY TO NATURAL HAZARDS: Dominica is at risk of a number of natural hazards,
including tropical cyclones, flash floods, coastal flooding,river flooding, landslides and droughts. Recent
major disasters include hurricane Dean (2007), which caused damage equivalent ta 20% of the country’s
GDP.

INSTITUTIONAL ARRANGEMENTS OF DRM: The Office of Disaster Management (ODM) is the
government institution responsible for coordination of the Disaster Action Plan. The plan is reviewed every
3 years. The ODM reports to the Prime Minister's Office, its staff is composed of 5 people. The overall
policy guiding emergency management is the 2006,Emergency Planning and Disaster Management Act,
outlining the different stakeholders as well asitheirrespective responsibilities in case a disaster occurs.
The Act also clearly describes the role and responsibilities of the NMHS.

METEOROLOGICAL AND#HYDROLOGICAL SERVICES AND "CAPACITIES: Dominica has a
Meteorological Service. It«does not, however, have any forecasting capacity, and depends on the Met
Service of Barbados forgits forecasts and warnings. An office with observation capacity is located at each
of the island’s two airparts. The main office is located at the international airport.

OTHER STAKEHOLDERS: Inaddition to different:ministries and national and local service providers, the
Dominica Red«Crossyplays an important role in DRM. It has in the past received project funding from DG
ECHO, US/OFDA and CIDA. Maost of the Red Cross projects are focused on the community level. The
OFDA office in Dominica; which alse coordinates actions for Antigua and Barbuda and St. Vincent and the
Grenadines, has been working on a long-term agricultural strategy that incorporates development and
mitigation aspects. The ODM \also receives technical assistance from the Japanese International
Cooperation Agency (JICA), with indicated priorities being flood mitigation and warning systems. In the
past, the World Bank has also been involved with assistance to projects.

COOPERATION WITH THE REGION: Dominica takes part in ACS, CARICOM, OECS, CDEMA,

CMO/CIMH and CDB. CDEMA especially is responsible for the coordination and funding of a lot of
projects in Dominica.
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Dominican Republic

The DOMINICAN REPUBLIC is the second largest Caribbean
nation (after Cuba). It takes up the eastern part of the island of
Hispaniola.

Size: 48,442 km?

Population: 9,650,054 (2010 est.)

GDP/capita (PPP): US$8,300 (2009 est.)

GDP/sector: agriculture: 11.7%; industry: 21.6%; services:

Y, 66.6%

I fetaTet s n-l

ECONOMY AND FINANCES: The Dominican Republic is the
second largest economy in the Caribbean and is classified as an upper middle-income developing
country. In recent years, the DR service sector has overtaken<agriculture as the economy's largest
employer, due to growth in tourism and free trade zones. The economy is largely dependent on the US,
the destination for nearly 60% of exports. Remittances from the"US amount to about a tenth of GDP,
equivalent to almost half of exports and three-quarters of todrism receipts.

VULNERABILITY TO NATURAL HAZARDS: The Dominican Republic is at a high'risk of earthquakes,
floods, damaging waves, storm surges and technological accidents. Recurrent tropical eyclones often
bring very heavy rains, the damage from which amounts t0.2-5% _of GDP every year. Most affected areas
are along the northern coast and in the downstream catchments‘of the Yaque del Norte and Yuna rivers.

INSTITUTIONAL ARRANGEMENTS OF DRM: The National CivihDefense is the responsible agency. It
has some 200 permanent employees, out of which 36.heads of Provincial Departments. Volunteers add
up to about 4000 people. Permanence of people is very good, and some of the volunteers remain linked
to CD for 10 — 15 years. The Director of the CD is also chairman. of the National Emergency Commission
(CNE). The 2002 Law on Risk Management defines<the role and tasks of the agency as well as the
responsibilities of the different actors it encompasses. The law also describes the role of the NMHS.

METEOROLOGICAL AND HYDROLOGICAL SERVICES AND CAPACITIES:

The Dominican Republic has a Meteorological as well as.a Hydrological Service. A hydrological advisor is
also employed by the Met Office. The Meteorological Service is 1ISO certified for QMS. Both institutions
are overseen by-the General Directorate of Civil Aviation.

OTHER STAKEHOLDERS:. The Dominican Republic hosts a large amount of international agencies, and
many different donors are active in the country. The EU is funding a number of post-hurricane recovery
programs, the largest of which (PPD) is being executed by the UNDP. The World Bank and the IADB are
both present as well, the first'with the US$80 million Disaster Recovery Program and a US$5.5 million
USD Program for post-Noel reconstruction. IADB on its turn is funding a US$110 million USD program for
post-Jeanne reconstruction. Another important donor in the Dominican Republic is the Spanish
Cooperation Agency AECID. Both the civil defense and the NMHS cooperate with a number of NGOs,
including the Red Cross:

COOPERATION WITH THE REGION: The Dominican Republic is part of the ACS and OAS. As its
neighbor, the country has a history of active support to Haiti.
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French West Indies

_ The FRENCH WEST INDIES is a grouping of French
; overseas departments and collectivites, made up of
Martinique, Guadeloupe, St Martin and St Barthélemy.

= Size: 1,128 km? (Martinique)
s (R 1,628 km? (Guadeloupe)
i e - g 53.2 km? (St Martin)
*aasse- 21 km? (St Barthélemy)
: e Population: 397,730 (Martinique)
405,500 (Guadeloupe)
- 35,925 (St Martin)
el 7,448 (St Barthélemy)

D e VAR GDP/capita (PPP):. € 19,607 (2008) (Martinique)

: < e US$21,780 (2006)

7 'yt ananrn g

= e (Guadeloupe)

A L US$20,600 (2007) (St Martin)

e s US$37,000 (2007) (St Barth.)
., GDP/sector: agriculture 15%; industry: 17%;
et ' services: 68%

ECONOMY AND FINANCES: The economy is mostly oriented toward the tourism industry, with most
tourists arriving from France. Most manufactured goods need to be imported, though agriculture remains
a relatively large sector, especially in Guadeloupe'and Martinique. Main goods are tropical produce such
as sugar cane and bananas, which are mainly for export:

VULNERABILITY TO NATURAL HAZARDS:"Main natural hazards are cyclones, floods, landslides and
earthquakes, tsunamis, and wvolcanic. eruptions. Marine pollution issa concern addressed through joint
planning and exercises among the islands, especially where fuel storages may form a potential threat.
Recent disasters includethe hurricanes Hugo (1989), Luis and Marylin (1995), Jose (1999), Lenny (1999),
Dean (2007) and Omar (2008), all of which had an impact on one or more of the islands. Flash floods are
common on Martinique‘and.Guadeloupe, as are earthquakes.

INSTITUTIONAL ARRANGEMENTS OF DRM: The.French West Indies are part of the French Antilles
Defense Zonef‘underthe command of the Etat Major in Martinique. Though St Martin and St Barthélemy
have become autonomous, communities and have gained some autonomy on DRM, they are still under
the responsibility of the Etat Major. Their status also means that emergency assistance from France has
to be requested, and that the islands itself are financially responsible. Responsibilities for risk reduction,
preparedness and response are widely distributed within the government. All the islands depend primarily
on support from France in case of a major disaster.

METEOROLOGICAL AND HYDROLOGICAL SERVICES AND CAPACITIES: The “Direction
Interregionale de MeteoFrance aux Antilles-Guyane” (DIRAG) is the official institution responsible for
meteorological activities,and operations throughout the French islands and French Guyana. DIRAG is
based in Martinique and has operational bases and forecasting centres throughout the territory. The Met
Service of Guadeloupe also supports the DRM agency in St-Martin. Hydrology and risk reduction and
information is the responsibility of the “Direction de I'environnement”, which has offices in Martinique,
Guadeloupe and French Guyana.

COOPERATION WITH THE REGION: The French West Indies have associate membership of ACS and,
at least in the case of Guadeloupe, observer status in a number of CARIFORUM Commissions. The
islands have a degree of external involvement through the management of the INTERREG IV process.
Martinique and Guadeloupe have the largest response capacity and have in the past been very active
with emergency interventions in particular in Haiti and Grenada after Hurricane Ivan, and in Haiti after the
2010 earthquake.
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Grenada
e e GRENADA is an independent country situated in the Lesser Antilles.
S S gt Size: 344 km?2
. ) : Population: 90,739 (2010 est.)
. GDP/capita (PPP): US$10,300 (2009 est.)
= et GDP/sector: agriculture: 5.4%; industry: 18%; services: 76.6%
- — : ECONOMY AND FINANCES: Strong performances in construction and

G : manufacturing, together with the development of tourism and an
AR offshore financial industry, have in recent years been the driving force
- : behind growth in national output. The‘country’s main source of foreign

3 exchange is tourism. Public debt-to<GDP is nearly 110%, mostly due to
e the recent high costs of post-hurricane reconstruction.

A VULNERABILITY TO NATURAL HAZARDS: A variety of natural
hazards have been identified in Grenada, including tropical cyclones
and related events, floods, droughts, fires, and landslides. Grenada was

directly hit by hurricane Ivan in 2004 (causing US$41 billion in damage and 44 deaths) and then the
following year by Emily.

INSTITUTIONAL ARRANGEMENTS OF DRM: The National Disaster Management Agency (NaDMA) is
the responsible government institution. It reports directly to the Prime Minister's Office. Staff is composed
of 12 people, though not all are professionals. Itsyfunctions and structure are defined through the National
Disaster Plan and the Emergency Powers Act.“There.is no legislation governing the NaDMA, and the
country does not currently have a National Hazard Mitigation Plan. The islands are divided into 17 districts
that each have a responsible District Disaster Committee.

METEOROLOGICAL ANDMHYDROLOGICAL SERVICES AND CAPACITIES: The NMHS is an integral
part of the National Emefgency Advisory, Council'and provides warnings for floods, droughts and other
weather-related events. Advisories and warnings are disseminated by the NMHS to NaDMA and the
media via telephone, fax and live broadcasting. Relevant agencies are then informed by NaDMA. The
Meteorological Service and the Early Warning. Systemis financed primarily by the Grenada Airport
Authority (GAA)..The NMHS has also received support from the CMO and the World Bank for the
development’of the country’s observation and communication network. The country receives support from
Trinidad in terms of regional,coordination for tropical cyclones. Grenada is not a WMO member.

OTHER STAKEHOLDERS: " NaDMA ‘is working closely together with the Grenada Red Cross, which
receives project funding from different donors, including CIDA, DG ECHO and US OFDA. All projects are
aimed at the community level. Other donors active in Grenada include the Japan Social Development
Fund and the World Bank. The UNDP as well is involved in projects on Grenada, at least one of which is
being implemented by the Agency for Rural Transformation, a Grenadian NGO working on disaster
preparedness. PAHO has provided technical assistance to Grenada for the drafting of a National Health
Sector Disaster Management Plan in 2006.

COOPERATION WITH THE REGION: Grenada is a member of ACS, OAS, CARICOM, the OECS,

CDEMA, the CMO/CIMH and the CDB. It has a close relation with CDEMA, which has been involved in
numerous projects in the country.
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Guyana
P GUYANA is an independent country bordering Venezuela, Brazil and
,) NORTHATEANTIG Suriname.
Anna Regind, ' Size: 214,969 km?
| AOEORGETOWN Population: 752,940 (2010 est.)
LootnfE e GDP/capita (PPP): US$6,500 (2009 est.)
ﬂ:’"? J ' GDP/sector: agriculture: 25%; industry: 24%; services: 51%
— ‘J\} /(J ECONOMY AND FINANCES: The Guyanese economy is mostly
L) surinave | dependent upon the export of six commadities - sugar, gold, bauxite,
i}“"‘“’“ \—\ shrimp, timber, and rice — which together represent nearly 60% of the
\ % < country's GDP. Guyana's entrance into the CARICOM Single Market
e and Economy (CSME) in January 2006 has broadened the country's
— e export market, primarily in «he raw materials sector. 90% of the
R o population and about 80% of GDP are concentrated in the country’s

coastal area.

VULNERABILITY TO NATURAL HAZARDS: Guyana'is not exposed to hurricanes and- tropical cyclones,
though floods as a consequence of heavy storms and coastal inundation do occur, mostly in the country’s
densely populated, low-lying coastal region. Other hazards include salt intrusion and drought; urban and
forest fires; oil spills and industrial hazards; and seismic /[ tsunami hazard. The last earthquake, with
epicenter 190 km offshore Georgetown, occurred in November 2008 and caused only limited damage.

INSTITUTIONAL ARRANGEMENTS OF DRM: The Civil Defense»Commission (CDC), established in
1985, is the responsible agency. It currently falls under the responsibilities of the Office of the President
and permanently employs about 15 people. In case. of an._emergency, CDC relies on the direct
involvement of the country’s Military.Forces. The agency has developed a number of priorities, including
the improvement of the national EWS; of consultation at the Central and Community level; of the existing
legal framework; of internal organization, personnel training and technical staff; of coordination with
external bodies for disaster prevention / relief operations, etc.

METEOROLOGICAL AND HYDROLOGICAL-SERVICES AND CAPACITIES: There is a single national
institution for both_ meteorology and hydrology. This NMHS is responsible for monitoring, forecasting and
warning forsthe CivilnDefense Commission (CDC) while other technical agencies are in charge of
dissemination and communication, preparedness and response and knowledge transfer. There is no
Watch and Warning System and there are no criteria-based SOPs for warnings.

OTHER STAKEHOLDERS: PAHO is an active DRM supporter in Guyana, in close cooperation with the
Ministry of Health. The UNDP is coordinating a number of projects in cooperation with CDC, including a
study on Early Warning Systems executed by the Guyana Lands and Surveys Commission. Donors
include CIDA, UNDP;, CDEMAUSAID / OFDA, US SOUTH COM, JICA, and IADB.

COOPERATION WITH THE REGION: Guyana hosts the secretariat of CARICOM, and is also a member
of ACS, OAS, CDEMA, CMO/CIMH and CDB.
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Haiti

HAITI is an independent country situated on the island of Hispaniola, to
the west of the Dominican Republic.

NORTH ATLANTIC OCEAN

s dho I

=" o ™ Size: 27,750 km?
TR —ytisen Population: 9,035,536
[Gonaives 3 GDP/capita (PPP): US$1,300 (2009 est.)
Mare Hnend GDP/sector: agriculture: 28%; industry: 20%; services: 52%

o cha o varraties
Gigrive
ST ‘BRNCE,  «r.. ECONOMY AND FINANCES: Haiti is the poorest country in the region,
ey T Jam'?..a:..f&? with_80% of the population living gnder the poverty Iine._ Two-thirds of all
i y | Haitians depend on the agricultural sector, mainly small-scale
subsistence farming, and remain vulnerable to damage from frequent
. natural disasters, exacerbated by. the country's widespread
b deforestation. The governmentdrelies on formal international economic

assistance for fiscal sustainability.

VULNERABILITY TO NATURAL HAZARDS: Owing tofits geographical position.in an area prone to
tropical cyclones, its high agricultural dependency, and the level of deforestation and general erosion,
Haiti is very vulnerable to damage caused by hydre-meteorological hazards. This vulnerability is further
exacerbated by poverty in the country, a continuous state of complex emergency and overall
environmental degradation. The hazards that have the highest impact in terms of loss of life, number of
people affected and economic losses are: floods, hurricanes/tropical storms, landslides or mudslides,
earthquakes and droughts. Among the gnost, significant recent. events is the combined impact from
Tropical Storms Fay and Gustav (2008) and, Hurricanes Hanna and lke (2008), which together left 793
people dead and destroyed 112,000 homes; causing damage to agriculture and road infrastructure to the
extent of 15% of GDP.

INSTITUTIONAL ARRANGEMENTS OF DRM: After. 4998 Hurricane Georges, Haiti developed a National
Disaster and Risk Management Plan which established the DRM agency, the Permanent Secretariat for
Risks and Disasters Management (SPGRD). The agency brings together a network of participating
institutions with functions. and responsibilities in risk management. The Meteorological Service is an
important part of this network, and the Director of the Met Service acts as one of the focal points of the
SPGRD. The Secretariat was further strengthened.after Hurricane Jeanne and after the 2008 hurricane
season.

METEOROLOGICAL AND. HYDROLOGICAL SERVICES AND CAPACITIES: The National
Meteorological Service is located at the Port-au-Prince airport. With 22 people, the institute is relatively
well-staffed .\compared to other. islands in the region. The Met Service infrastructure was severely
damaged by the January 2010 earthquake. Reliability of the telecommunications system is reported to be
an issue, and access to the internet is limited. The NMS does not have real-time observation capacity or
essential raw data and information needed for the production of early warnings for hydro-meteorological
hazards, forecasts and.other operational products and services.

OTHER STAKEHOLDERS: A long list of government institutions, international organizations and NGO’s
are active in Haiti, and many of them take part in Disaster Risk Reduction activities. The Finnish
development agency has in the past donated 2 Automatic Weather Stations, and the EU has funded a
project with the National Geospatial Information Center, under which 10 automatic meteorological stations
were about to be delivered to the NMS just before the 2010 earthquake. The UN is present first and
foremost through the MINUSTAH mission, which has considerable capacity for emergency response. As a
result of the 2010 earthquake, the overall force levels of MINUSTAH to support the immediate recovery,
reconstruction and stability efforts in the country were increased.

COOPERATION WITH THE REGION: Haiti is a member of ACS, OAS, CARICOM, CDEMA and the
CDB.
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Jamaica

JAMAICA is an island nation located to the south of Cuba.
Size: 10,991 km?
Population: 2,825,928
GDP/capita (PPP): US$8,400 (2009 est.)
GDP/sector: agriculture: 6%; industry: 30.1%; services:
63.9%

ECONOMY AND FINANCES: The country derives most of its
foreign exchange from tourism, remittances, and bauxite/alumina. Remittances account for nearly 20% of
GDP, but have declined 15% since the onset of the Global recession. Tourism revenues account for 20%
of GDP. Public debt amounts to more than 120% of GDP, and is one.of the highest in the world.

VULNERABILITY TO NATURAL HAZARDS: Hurricanes and tropical storms constitute the most
immediate and recurrent threat, including related hazards suchhas flooding and landslides. The island also
experiences periodic drought, such as in 2000, when crop and livestock losses,amounted to US$125
million. Jamaica is also notable for its seismic activity, with major historical earthquakes in 1958 and 1993.
Landslides related to earthquakes have in the past resulted in deaths and damaged transportation
infrastructure. In spite of this high vulnerability, major negative impact$.are limited, thanks to the relatively
advanced level of preparedness and response capacity.

INSTITUTIONAL ARRANGEMENTS OF DRM: The responsible . government institution is the Office for
Disaster Prevention and Emergency Management,(ODPEM). It is headed by a Board of Management,
which is directly appointed by the Prime Minister, and in,turn appoints the agency’s Director General. The
agency consists of five divisions: the Corparate Services Division, Information and Training Division,
Mitigation, Planning and Research Division, Preparedness and Emergency Operations Division, Projects
Implementation, and the Development and Monitoring Division. ODPEM actions are in compliance with
the Jamaica National Disaster Plan Action, which is a detailed reference document to cope with the
effects of natural and/or-man-made disasters. The Plan also defines the responsibilities for coordination of
emergency situations: OPDEM adopted the Comprehensive Disaster Management Strategy drafted by
CDEMA. The legislative and policy framework consists of the 1993 Disaster Preparedness and
Emergency Management Act, and.the 2001 Hazard.Mitigation Policy.

METEOROLOGICAL AND HYDROLOGICAL SERVICES AND CAPACITIES: The NMHS is part of the
DRM structure through the National Emergency Organization (NEO), which combines the different
organizations and agencies involved. The.National Meteorological Service forecasts weather and issues
twice daily bulletins and news broadcasts. The Water Resources Authority collects hydrological data and
is responsible for DRM for what concerns risks related to draughts or flooding. They support the ODPEM
by providing systems for monitoring, archiving and disseminating data on key hazards. Early Warning
Systems are in place for all major hazards. They are funded directly by the government and through
bilateral assistance from.international donors.

OTHER STAKEHOLDERS: NGOs (including the local Red Cross) and service providers collaborate with
OPDEM through the National Emergency Organization. Other important actors are the Disaster
Preparedness Centre, the Jamaica military service and the Flood Preparedness Resource Centre. Active
donors in the country include the European Union, USAID, CIDA, the IADB, UNDP and the World Bank.
Especially the UNDP is involved in a large number of projects in Jamaica, for example with support for the
development local vulnerability and risk assessments.

COOPERATION WITH THE REGION: Jamaica takes part in ACS, OAS, CARICOM, CDEMA,
CMOI/CIMH and the CDB. The island is mostly self-sufficient and possesses significant DRM capacity and
resources that could be useful for other islands in the region as well. Jamaica played an important
logistical role in the international relief operation after the 2010 earthquake in Haiti.
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Montserrat
— MONTSERRAT is a British Overseas Territory (OCT) located in the Lesser
T | Antilles.
ey, Gl Size: 102 km?
o Population: 5097
GDP/capita (PPP): US$3,400 (2002 est.)
Salem GDP/sector: agriculture: 1.2%; industry: 23.1%; services: 75.7%

ECONOMY AND FINANCES: Montserrat has one of the lowest GDP/capita in
the region. The island’s economy was severely.affected by Hurricane Hugo
(1989) and by the eruption of the SoufriereHills Volcano (1995 and 1997),
which entirely destroyed the island’s capital. As a result, economical activities
have been reduced to selling and shipping of aggregate for construction. Life on Montserrat depends on
external assistance and imports of goods for sale on the island. The UK has launched a three-year $122.8
million aid program to help reconstruct the economy. Half of the island is expected to remain
uninhabitable for another decade.

VULNERABILITY TO NATURAL HAZARDS: Montserrat is a unigue case in the Caribbean because its
largest natural hazard continues to be volcanic activity. Other major hazards are seismic activity,
hurricanes, tropical storms, landslides (in the uninhabited. zone) and inland localised flooding. The June
1997 eruption of the Soufriere Hills killed 19 people, and caused the capital to be evacuated and
ultimately abandoned. The entire southern half of the island was devastated and designated as an
exclusion zone. About two- thirds of the pepulation of 11,000 was forced to relocate to the northern half of
the island, to other Eastern Caribbean nations;‘thesUK and the US..The collapse of the lava dome on 12
July, 2003 was the largest event in the entire eruption. Itproduced major pyroclastic flows that entered the
sea, a pyroclastic surge that covered the northeastern flank of the velcano, a tsunami that reached
Guadeloupe and a series of large.explosions.

INSTITUTIONAL ARRANGEMENTS OF DRM: The government agency responsible for DRM is the
Disaster Management CGoordination Agency (DMCA), which is part of the Governor's Office and plays a
coordination role in thé case a natural hazard occurs. The staff amounts to 8 people and volunteers. The
DMCA has developed and implemented three different plans: the National Disaster Plan; the Hurricanes
Plan; and the Volcano Plan. These plans are evaluated each year to adjust them to the current situation.
The legal framéWorkyconsists of the Disaster Preparedness and Response Act. The DRM framework is
based on the CDEMA model and adjusted to the specific needs of Montserrat.

METEOROLOGICAL AND HYDROLOGICAL SERVICES AND CAPACITIES: There is no real
Meteorolagical Office. Meteorological services are provided by the airport authorities, and by the NMHS of
Antigua. The airport has the authority to issue warnings on all meteorological hazards including flash
floods, strongwinds, thunderstorms, tropical cyclones, storm surges, coastal flooding, heat waves, marine
hazards, and hydrometeorological hazards to aviation. The Montserrat Volcano Observatory issues
warning on seismic and volcanic hazards.

OTHER STAKEHOLDERS: Expert technical and financial assistance is provided by the UK DFID, the EU
and CARICOM. The Red Cross is an active partner of the DMCA.

COOPERATION WITH THE REGION: Montserrat is a member of CARICOM, OECS, CDEMA,
CMO/CIMH and the CDB.
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The NETHERLANDS ANTILLES was a Dutch OCT consisting of five
islands: Curacao and Bonaire (situated just off the Venezuelan coast)
and Saba, Saint Eustatius and St Maarten, which are part of the
Leeward lIslands. The Netherlands Antilles were dissolved on
10/10/2010. Curacao and St Maarten gained more autonomy within
the Kingdom of the Netherlands and therefore became a political
entity similar to Aruba. Bonaire, Saba, and Sint Eustatius became part
of the Netherlands. This recent change in political status is expected
to affect the DRM structure on the islands.

Size: 800 km?

Population: 227,049 (2010 est.)

GDP/capita (PPP): US$16,000 (2004 est.)

GDP/sector: agricdlture: 1%; industry: 15%; services: 84%

ECONOMY AND FINANCES: Curacao is the largest and most
populated island of the former Netherlands: Antilles, and therefore
also has the most extensive economic infrastructures As on all the islands, tourism, is one of the main
economic activity. Curacao also has a large petroleum refinery, which,is owned by the Venezuelan state olil
company, and together with Bonaire and St Eustatius serves as a.major oil transportation hub. The islands
also function as an offshore financial center. The Netherlands Antilles received economic support from the
Netherlands.

VULNERABILITY TO NATURAL HAZARDS: All the,islands are at risk of being affected by hurricanes and
tropical storms, floods and tsunamis, and droughts. By:their location; however, St Maarten, Saba and St
Eustatius are considerably more exposed to tropical cyclones than the other islands. Earthquakes and
indirect volcanic activity is considered to be of secondary importance. Curacao, St Eustatius and Bonaire are
also at risk from oil spills. sPast disasters include hurricanes Omar (2008), Felix (2002), Lenny (1999),
Georges (1998), Marilyn (4995) and Luis (1995).

INSTITUTIONAL ARRANGEMENTS/OF DRM: All the
islands have a similar ‘'DRM structure.=The. Lieutenant
Governor is currently in_ charge of Disaster.. Risk
Managementsfor thementire territory, while the local Fire
Department Chief acts asithe Island,Disaster Coordinator.
A model Island Ordinance on Disaster, Management is in
place “in the different islands. and “contains rules and
regulations about preparations for and management of
disasters, disaster management and responsibilities of the
Island Territories; the tasks 'of the Executive Office E o
(working mostly on preparedness) and the tasks of the Lt.
Governor, who is in. supreme command of disaster
operations. The DRM - structure consists of an operational
level, a tactical level (emergency support functions) and a
strategic level (coordinated by the Emergency Coordination Center). The Disaster Coordinator is charged
with operational coordination of disaster management preparation. A disaster board that includes
representatives from the nine ESF (Emergency Support Functions) advises the Lieutenant Governor. The
nine ESF prepare and coordinate plans and procedures, and manage the training and practices within their
particular fields.
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METEOROLOGICAL AND HYDROLOGICAL SERVICES AND CAPACITIES: The MDNAA is mandated by
law to provide warnings for tropical cyclones, severe weather or geophysical phenomena. It also plays an
advisory role in the local disaster management organizations on the different islands. St Maarten alone
possesses a siren warning system, which in addition to radio and other media can be activated in case of a
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hazard. The other islands use e-mail, the internet, radio and other media. There are plans to provide warning
by SMS as well. The only island that has produced Hazard Risk Maps is St Maarten.

OTHER STAKEHOLDERS: The Red Cross is a full part of the Disaster Board that advises the Lt Governor.
Curacao has a US Southern Command Operations Base on its island and holds one of the main naval
installations for the Royal Navy of the Netherlands in the Caribbean Sea. Both bases have considerable
resources. The Royal Dutch Marines can be deployed in case of disaster through a request of the Lt
Governor. The Dutch government is an active stakeholder and provides direct support through courses and
technical training.

COOPERATION WITH THE REGION: The Netherlands Antilles were an associate member of ACS.
Interaction of the Dutch islands with the Anglophone Caribbean is maostly formal. DRM activities are
generally self-financed with Dutch support, but financing in the past has‘been limited. The islands are part of
the Regional Risk Reduction Initiative (R3I).
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St Kitts and Nevis

SAINT KITTS AND NEVIS is a federal two-island nation in the Lesser
i Antilles.
4 Size: 168 km?
Population: 40,131 (2010 est.)
GDP/capita (PPP): US$14,700 (2009 est.)
formamms GDP/sector: agriculture: 3.5%; industry: 25.8%; services: 70.7%

1
RS TRb

i, ECONOMY AND FINANCES: The country’s principal economic activities are
agriculture, tourism and light manufacturing<industries. The government has
been working to diversify the economy and develop the tourist industry as well
as the financial sector, but it is constrained by a high public debt<burden equivalent to roughly 185% of
GDP, largely attributable to public enterprise losses.

VULNERABILITY TO NATURAL HAZARDS: St Kitts and Nevis is exposed to:tropical cyclones and
related hazards, as well as to heavy rain and damaging‘'waves. The last hurricane to, strike St. Kitts was
Georges in 1998.

INSTITUTIONAL ARRANGEMENTS OF DRM: The responsible agency is the National Emergency
Management Agency (NEMA), which is a Department within the Ministry of National Security. The staff is
composed of 7 members in St. Kitts andé4,in Nevis. NEMA’s operations are part of the Government
Annual Budget. NEMA has developed a NationahDisaster Plan but it has not been updated since 1999.
Work is currently being done on a new plan with“the support of CDEMA, and will reflect the priorities and
needs outlined in the CDEMA model, namely to (i) provide. information; (i) provide a minimum level of
assistance if it is needed; and (iii) provide resources and.assistance if requirements are major. Due to the
limited staff capacity, NEMA does not formulate or implement projects for risk reduction (prevention and
mitigation). This responsibility lies with, the Government Projects Division in the Ministry of National
Security.

METEOROLOGICAL AND \HYDROLOGICAL SERVICES AND CAPACITIES: St. Kitts and Nevis is the
only independent country'in the region that does not have a Met Service. It is therefore not a WMO
member and depends on Antigua for forecasts and-warnings. There are is no observation network
present on the island.

OTHER STAKEHOLDERS: St Kitts'and. Nevis’ Red Cross office is working closely together with NEMA.
They coordinate actions funded by donors, for example in a project funded by US / OFDA and the
American Red.Cross on DRM education in'schools. The focus of Red Cross projects is mainly on capacity
building at the cemmunity level, creating disaster committees in districts, etc. CDEMA and USAID/OFDA
are frequently “involved with technical assistance to projects. The Ministry of Health, Social and
Community Development maintains a close relation with PAHO. Both address directly all issues related to
disasters. The health DRR projects aim to create capacities to reduce the vulnerability of population and
increase the sector’s preparedness. Projects are funded through PAHO.

COOPERATION WITH THE REGION: St Kitts and Nevis is a member of ACS, OAS, CARICOM, OECS,
CDEMA, CMO/CIMH and the CDB. They hold annual meetings with St. Lucia, St. Vincent and the
Grenadines, Grenada, Dominica, Antigua y Barbuda, Montserrat, Anguilla and the British Virgin Islands to
exchange experiences in “good practices” and analyze DRR issues as part of the OECS framework.
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Saint Lucia
T —1 SAINT LUCIA is a country located in the Lesser Antilles.
- & Size: 616 km?
B~ Population: 173,765
P SagTES ' GDP/capita (PPP): US$10,900 (2009 est.)
MO GDP/sector: agriculture: 5%; industry: 15%; services: 80%
| ECONOMY AND FINANCES: Saint Lucia’s principal economic activities are
' agriculture (mostly the production of bananas), tourism and light manufacturing
industries. The island nation has been able toattract foreign business and
investment, especially in its offshore banking and tourism industries, with a

surge in foreign dlrect investment in 2006, attributed to the construction of several tourism projects.
Although crops such as bananas, mangos, and avocados continue to be grown for export, tourism
provides Saint Lucia's main source of income and the industry isihe island's biggest employer. Tourism is
the main source of foreign exchange, although tourism sectorsevenues declined.with the global economic
downturn as US and European travel dropped in 2009.

VULNERABILITY TO NATURAL HAZARDS: Saint Lucia shares much of the hazards,of the rest of the
Lesser Antilles, namely hurricanes and tropical cyclones, river and coastal flooding, landslides, droughts,
earthquakes and tsunamis.

INSTITUTIONAL ARRANGEMENTS OF BRM: The government institution in charge of DRM is the
National Emergency Management Organization, (NEMO). It forms a part of the Office of the Prime
Minister, and is composed of a staff of 5, of which three professionals. NEMO developed a Saint Lucia
National Emergency Plan that was approved iny2007. Forthis it was working closely with the World Bank
and the OECS. The agency is currently drafting a five-year institutional plan with the technical assistance
of CDEMA. The relevant legislative:framework is made‘up of the 2006 Disaster Management Act and the
1995 Emergency Powers (Disasters) Act. The Disaster Management Act provides for a MHEWS. NEMO
is divided up in District Disaster Committees, a National Emergency Management Advisory Committee
and a Secretariat.

METEOROLOGICAL AND  HYDROLOGICAL SERVICES AND CAPACITIES: The Saint Lucia
Meteorological Service has three offices, of which two.are at the country’s airports and the third, the main
office, is located in asgovernment building in the capital. The forecasting office is at the international
airport. The Director of Meteorological Services takes part in NEMO committees and is responsible for
activities pertaining to meteorological. hazards, droughts and tsunamis. The primary role of the
Meteorological Service within the DRM structure is to give advice and provide information. An EWS is in
place and dissemination takes place via radio, e-mail and SMS. In case of disaster, the monitoring agency
is responsible for contacting NEMO directly. Hydrology is under the responsibility of the Water Resources
Management Agency, which works in close collaboration with the Met service

OTHER STAKEHOLDERS: The St. Lucia Red Cross works closely together with NEMO, and has a legal
mandate that defines its'role in DRM. Funds for national projects and initiatives are received through
IFRC. Funding is provided mainly through ECHO and USAID/OFDA. The St. Lucia Government is also
financing a number of Red Cross programs and projects directly.

COOPERATION WITH THE REGION: St. Lucia is a member of ACS, OAS, CARICOM, OECS, CDEMA,
CMO/CIMH and CDB.
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Saint Vincent and the Grenadines

” SAINT VINCENT AND THE GRENADINES is a nation located in the Lesser
: g Antilles, composed of the main island (Saint Vincent) and the northern two-thirds of
B e a grouping of smaller islands (the Grenadines).
Size: 389 km?
Population: 104,574 (2010 est.)
GDP/capita (PPP): US$10,200 (2009 est.)
GDP/sector: agriculture: 10%; industry: 26%; services: 64%

- ECONOMY AND FINANCES: The country’s economic activities are agriculture
(mostly bananas and other exotic fruits), light manufacturing industries’and tourism. The government's
ability to invest in social programs and respond to external shocks is_eonstrained by its high debt burden -
25% of current revenues are directed towards debt servicing. Nevertheless, the current administration is
investing in infrastructure projects to boost the tourism sector, including a new international airport that is
expected to be completed in 2011.

VULNERABILITY TO NATURAL HAZARDS: St Vincentiand the Grenadines is vulnerable to flash floods,
strong winds, thunderstorms and lightning, tropical cyclones, storm surges, coastal flooding, hydrological
hazards to aviation and tsunamis.

INSTITUTIONAL ARRANGEMENTS OF DRM: The responsible agency is the National Emergency
Management Organization (NEMO). It is part of the National Security department in the Prime Minister’s
Office and employs a staff of 11, of whom three are professionals. The organization has developed a
Disaster Management Plan for 2010-2012 that addresses all related topics on institutional objectives and
action lines that fall under DRM. The Plan was formulated.and developed with technical assistance from
the CDEMA. Funding for operational aspects is channelled directly through the national budget. Currently,
the focus is on addressing recurring. hazards such as-forest fires, water shortages, etc. It also provides
support to education projects aimed at training teachers in risk prevention.

METEOROLOGICAL AND HYDROLOGICAL SERVICES AND CAPACITIES: The Meteorological Office
of St. Vincent and the Grenadines receives forecasting information from the Barbados Meteorological
Office. The primary role of the Meteorological-Office is to give advice and provide information. There is
one qualified forecaster and St. Vincent and the Grenadines is not a WMO member.

OTHER STAKEHOLDERS: NEMO cooperates closely with the local Red Cross office, which is focusing
on community-level preparedness and awareness, especially in relation to landslides and fires.

COOPERATION WITH THE REGION: St. Vincent and the Grenadines is part of ACS, OAS, CARICOM,
OECS, CDEMA; ALBA, CMO/CIMH and the CDB.
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Suriname

SURINAME is a country in South America, bordering Guyana, Brazil
= and French Guyana. Suriname is located 5 degrees north of the
Equator.

Size: 163,821 km?

Population: 481,267 (2009 est.)

GDP/capita (PPP): US$8,642 (2009 est.)

GDP/sector: agriculture: 11%; industry: 24%; services: 65%

RUTARA

ECONOMY AND FINANCES: The country’s economy is mostly
dependent on the export of aluminum exide, which accounts for 70% of
export earnings. Other export products include gold, crude oil, lumber,
« == bananas and rice. The relationship of Suriname with the Netherlands
B — remains important to the economy.  The Netherlands give annual
financial assistance to programs and projects to the extent of US$30-40 million.

VULNERABILITY TO NATURAL HAZARDS: Being located just north of the Equator, Suriname is not
subject to hurricanes and tropical cyclones. Potential hazards include floods (severe events in 2006 and
2008), heavy rains and winds, epidemics, and man-made disasters ofawhich oil & chemical spills pose the
most significant risk. Floods are usually a consequence of heavy storms and are concentrated in coastal
lands during the rainy seasons. Salt intrusion is also reported in‘the coastal areas, although at a lesser
extent than Guyana. There is a low level of risk for seismic hazards.

INSTITUTIONAL ARRANGEMENTS OF DRM:a. The National . Coordination Centre for Disaster
Preparedness (NCCR) is the responsible government agency. The agency is in the process of developing
a comprehensive contingency plan for existing,hazards, and is cooperating with other institutions and
international organizations to implement a first'hydrological early warning network, composed by 5 semi-
automatic stations. NCCR employs 10-12 people on a‘permanent basis.

METEOROLOGICAL AND HYDROLOGICAL SERVICES AND CAPACITIES: The Meteorological Office
employs about 100 permanent staff, most of whom are field observers. The overall observation network is
composed of 45 stations, of which_only 5.AWS with satellite transmission. The Met Service does not
dispose of a satellite receiver, so data are sent to NOAA /' US, and then retrieved by internet. Hydrology is
managed by_the Ministry of Public Works Directorate of Civil Engineering Works Hydraulic Research
Division (WLA). No exchange of data seems to be happening, except in emergencies. No meteorological
radars are actually installed, in Suriname. The Met Service does not currently make any significant
contribution to disaster preparedness.

OTHER STAKEHOLDERS: A number of international organizations and agencies are present in
Suriname. The European Commission is funding a project entitled “Humanitarian Aid for People affected
by floods in Suriname” through ECHO, and is also funding additional humanitarian operations under
DIPECHO VI, withthe cooperation of the SUR Red Cross. The United Nations Office for the Coordination
of Humanitarian Affairs - OCHA, the Dutch Minister of Development Cooperation and the Bureau for Crisis
Prevention and Recovery BCRP supported Suriname after the 2006 and 2008 floods. Other donors
include IADB and CIDA.

COOPERATION WITH THE REGION: Cooperation with the Caribbean community is relatively limited.

Suriname mostly relies on the Netherlands and the US as its key partners. Suriname is, however, part of
ACS, OAS, CARICOM and CDEMA.
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Trinidad & Tobago

TRINIDAD AND TOBAGO is a republic in the Southern Caribbean, just
off the Venezuelan coast.

Size: 5,131 km?

Population: 1,229,953 (2010 est.)

GDP/capita (PPP): US$21,300 (2009 est.)
SPAN A GDP/sector: agriculture: 0.5%; industry: 59.2%; services: 40.3%

By R

ECONOMY AND FINANCES: Economic growth has mainly been fueled
by investments in liquefied natural gas (LNG), petrochemicals, and steel.
g N Additional petrochemical, aluminum, and plastics projects are in various
stages of planning. Trinidad and .Tobago is the leading Caribbean
producer of oil and gas, and its economy is.largely dependent upon these
resources but it also supplies manufactured goods, notably food products
and beverages, as well as cement to the Caribbean region. ©il and gas account for about 40% of GDP
and 80% of exports, but only 5% of employment. The country is also a regional financial center, and
tourism is a growing sector, although it is not as important domestically as it is to.many other Caribbean
islands. The economy benefits from a growing trade surplus.

VULNERABILITY TO NATURAL HAZARDS: Due to its location,the country is less at risk from natural
hazards than many of the other Caribbean islands. Trinidad & Tobago is vulnerable especially to
earthquakes, flash floods and land slidesy, with droughtsalso becoming a concern in recent years.
Industrial hazards and a risk of oil spills, duenthe large oil industry on the islands, is perceived as a
considerable risk. The risk of seismic activity, was illustrated in 2005 by an earthquake just west of the
capital, though there was no major damage. Tobago'is slightly more vulnerable to meteorological hazards
than Trinidad.

INSTITUTIONAL ARRANGEMENTS OF DRM: DRM is the task of the Office for Disaster Preparedness
and Management (ODPM) and the National Emergency Management Agency (NEMA). Both agencies
report to the Ministry of National Security and are in effect headed by the same person. For humanitarian
relations, however, ODPM reports to the Ministry 'of Health. The mandate of the organization is to
implement “pro-active measures to_mitigate the.impact of\all hazards that threaten the people of Trinidad
and Tobago and. provide effective response and recovery in the aftermath of a disaster. This will be
achieved in_collaboration with“our local, regional and international partners”. The agency has a full-time
staff of 50:and receives its budget (about US$ 5M a year) from the central government.

METEOROLOGICAL AND HYDROLOGICAL SERVICES AND CAPACITIES: The Meteorological
Service of Trinidad & Tobago has a national Met service with approximately 60 employees. On Trinidad, it
is divided over two sites nearby the airport. The main office deals with climatology and radio sounding,
while the office at'the airport is responsible for observation and forecasting. The meteorological station in
Tobago also has qualified observers. Trinidad and Tobago has the responsibility for warning coordination
with Grenada with ‘regardsto tropical cyclones. The country also hosts the offices of the Caribbean
Meteorological Organization (CMO). The organization’s task is to coordinate the activities of the different
Meteorological Organizations for the 16 CARICOM Countries (Area IV of WMO).

OTHER STAKEHOLDERS: A number of other organizations have regional offices on Trinidad and
Tobago. The IFRC has an office in Port of Spain that is responsible for the coordination of activities
between its offices in 13 Caribbean Countries. The IFRC is particularly active, and coordinates the
EU/ECHO funded Caribbean Disaster Management Strategic Framework (CDMF) 2009 — 2014, for a
global amount of 2.0 MI USD, as well as minor projects for rebuilding livelihoods on different islands after
major hurricanes. The UNDP is an active stakeholder, for example through the coordination of an EU /
IDB funded project for the implementation of a National Emergency Operation Centre on the island. The
islands also host the headquarters of the Association of Caribbean States (ACS), which has DRM from
natural hazards as one of its priorities.
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COOPERATION WITH THE REGION: Trinidad and Tobago is a member of ACS, OAS, CARICOM,
CDEMA, CMO/CIMH and the CDB. Cooperation with the region is strong, particularly with the Dutch and
the British OCTs. The islands host a number of international and inter-Caribbean conferences each year.
At the same time, the hazards affecting the country are slightly different than for many of the other islands,
which means that the priorities of Trinidad and Tobago are not always the same as those identified by

other countries or territories.

113



WORKING PAPER: PRELIMINARY DRAFT OF ASSESSMENTS — 22 OCTOBER 2010
FOR COMMENTS AND FEEDBACK

Turks and Caicos Islands

The TURKS AND CAICOS ISLANDS is a British Overseas Territory
situated north of Hispaniola.
Size: 430 km?
Population: 22,942 (2010 est.)
- g GDP/capita (PPP): US$11,500 (2002 est.)
= = GDP/sector: NA

.- ECONOMY AND FINANCES: The Turks and Caicos economy is based
. on tourism, offshore financial services, and. fishing. Most capital goods
and food for domestic consumption are imported. The US is the leading source of tourists, accounting for
about three-quarters of arrivals per year. Major sources of government revenue also include fees from
offshore financial activities and customs receipts

VULNERABILITY TO NATURAL HAZARDS: The Turks and.Caicos Islands are.exposed to various hazards
and risks including tropical cyclones and related events(especially storm surge and damaging waves),
floods and oil spills. The islands were affected by hurricanes Donna (1960) and Kate (1985), Tropical Storm
Erin (1995), Hurricane Frances (2004) and in 2008 by Tropical Storm Hanna, which caused several deaths
and severe damage to the country’s infrastructure.

INSTITUTIONAL ARRANGEMENTS OF DRM: The responsible ; :
government agency is the Department forgDisaster Management _ i e TP

and Emergency (DDME). The main officelis located in Grand Turk il o [Femrcoms
and employs 7 people. DDME has developed a“Natienal Disaster
Plan that is updated annually. Its priority actions include retrofitting _ | _
of houses and buildings, the development of a modern ‘ FoneiLCme |
communications system and publiciinformation ‘and education. For 1 , [
Disaster recovery, a Recovery Task Force chaired by the Ministry =
of Finance has been established, as well as a Disaster Recovery
Board that is chaired directly by the Governor. DDME also established a Disaster Information Management
Group, though it has currently no operative mechanism. The agency has been working to implement the
CDEMA-drafted CDM Strategy. The'overarching legislative framework is set out in the Emergency Powers
Ordinance and the Hurricane Relief Ordinance.

METEOROLOGICAL“AND, HYDROLOGICAL SERVICES AND CAPACITIES: The Turks and Caicos
Islands<do not have an NMHS. Meteorological information is provided by the Bahamian Meteorological
Office. The. BMO is mandated under a WMO agreement to provide the Turks and Caicos Islands and the
DDME with Hazard Warning Information. There is no Early Warning System in place, and there is no public
web site for forecasts and warning information.

OTHER STAKEHOLDERS: The islands receive direct support from the UK DFID. UNDP and the European
Commission are present with; amongst others, the R3l initiative. CIDA is another significant donor.

COOPERATION WITH THE REGION: The Turks and Caicos Islands are an associate member of ACS
and CARICOM, and a member of CDEMA, CMO/CIMH and the CDB. The islands are part of the Regional
Risk Reduction Initiative (R3l) and participate in the Caribbean Catastrophe Risk Insurance Facility
(CCRIF). Other current cooperation projects include the Regional Disaster Risk Management for
Sustainable Tourism in the Caribbean (IDB, CTO), Strengthening of the Search and Rescue Capability of
the Caribbean Disaster Emergency Management Agency (UNDP), and Social Policy, Monitoring and
Evaluation for Children's Rights (UNICEF). There is also a project for Water Security at the regional level
which involves Jamaica and Trinidad.
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