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Preamble

This issues paper was prepared by the Caribbean Disaster Emergency Response Agency (CDERA) for the Organization of American States (OAS) as guidance material for the ‘Adaptation to Climate Change in the Caribbean Disaster Risk Management Brainstorming Workshop’ held in Barbados June 6 – 7, 2002. The specific objectives of this workshop are to discuss emerging issues and the potential strategies for adapting to climate change impacts on the disaster risk management sector in the Caribbean, in the context of the upcoming Mainstreaming Adaptation to Climate Change (MACC) Project. 

This paper summarizes the key issues linking climate change and disaster management. Expected outputs of the process are:

I. Recommended areas and focus for addressing climate change in disaster risk management under MACC

II. Recommended institutional arrangements and objectives to guide and implement the mainstreaming process

III. A recommended outline plan of action for execution under MACC

	ISSUES PAPER: 

CLIMATE CHANGE AND DISASTER MANAGEMENT


1.0
INTRODUCTION:
The International Panel on Climate Change (IPCC, 2001) has identified small islands as amongst the countries which will be most seriously impacted by climate change. In addition to projected impacts of climate change on sea-level rise, sea temperature increase, wind and ocean currents, one of the major concerns within the Caribbean region is the potential for increased frequency and severity of climatic extremes. Identified vulnerabilities within the regional tourism, water resources, agriculture and fisheries sectors are further compounded by a relatively low adaptation capacity of human systems. The identification of the hazard impacts associated with climate change makes it critical for adaptation strategies within the Caribbean region to incorporate the broader cross-sectoral framework of disaster loss mitigation.

2.0
Disaster Management Implications of Climate Change in the Caribbean Region:

The potential impacts of global climate change to which the Caribbean region is most vulnerable are changes in sea-level, sea temperature, precipitation, wind and ocean currents (MACC Project Concept Document, 2001). 

The IPCC Working Group 1 (2001) report concludes that globally averaged surface temperatures have increased 0.6 +/- 0.2 degrees C over the 20th Century and that for a range of modelled scenarios, the globally averaged surface air temperature is projected to warm 1.4 to 5.8 degrees C by 2100 relative to 1990 (IPCC, 2001). Increased average surface temperatures, has associated consequences for sea level rise. Through modelling, the IPCC Working Group 1 (2001) report projects the globally averaged sea level to rise 0.09 – 0.88 m by 2100 (IPCC, 2001). 

Climate models have also projected reduced precipitation trends for the Caribbean region as a result of the greenhouse effect.

Climate change therefore has the potential to impact on the occurrence and management of the following primary hazards: flooding (both coastal and inland), droughts, and the frequency and severity of storms. Secondary impacts of increased tropical cyclone activity may include storm surge and flooding.

Hazard Implications:

Tropical Storms and Hurricanes:

A major concern for the Caribbean region is the potential for increased frequency and severity of tropical storms and hurricanes (IPCC, 2001). During the period 1978 – 1988 the Caribbean region was affected by only three (3) hurricanes of a category 4 or higher strength (Derived from www.wunderground.com, 2002) on the Saffir-Simpson Scale (Appendix 1). In contrast, during the period 1989 - 2001, there have been eleven (11) hurricanes of either Category 4 or 5 affecting the region (Appendix 2). This trend appears to corroborate climate change predictions. 

The region has already witnessed the economic, social and environmental impacts of these phenomena on our countries. The impact of Hurricane Gilbert (1988) on Jamaica resulted in damages equalling 65% of GDP (CDERA, 2001a). Hugo (1989), a Category 5, resulted in damages to the value of US$ 412 Million in 5 countries of the region. CDERA has made numerous capacity building interventions within the region to enhance preparedness and response capability including training in emergency telecommunications, shelter management, community disaster preparedness, relief supplies and donations management and Emergency Operations Management. Past experiences combined with IPCC projections however highlight the need for preparedness and response capability to be further enhanced at the national and regional levels.

Increased intensity and frequency of storms is also likely to impact on the severity of secondary impacts such as storm surge. Storm surge modelling has been conducted for a number of countries within the region most notably under the Caribbean Disaster Management Project (CDMP) 1993 - 1999 and the Post Georges Disaster Mitigation Project (PGDM) 2000 - 2001. In the former, the TAOS Model was utilized to generate an atlas of probable storm effects in the Caribbean, storm surge mapping for Montego Bay Jamaica and wave hazard mapping for selected site on the West Coast of Dominica (www.oas.org/en/cdmp, accessed May 31, 2002). 

Whilst results have provided decision makers with information which can be utilized, studies such as these can be built upon to fully assess the potential impacts of storm surge modelling taking into consideration the impacts climate change.

Flooding: 

Inland Flooding:

Flooding is the most widespread hazard occurring in CDERA Participating States with approximately 88% of countries experiencing flooding events in the five-year period preceding 2001 (CDERA, 2001b). Increased frequency and intensity of inland flooding events is a likely impact of climate change in the region. In recent times two extreme flood events have affected the island of Jamaica - October 2001 and more recently in May 2002 causing significant damage to infrastructure and loss of life. The former resulted in damages estimated to be valued at US$ 48 million (derived from ODPEM, 2001). However, with only 25% of CDERA Participating States having specific plans to address flood events (CDERA, 2001b), there is a recognized need for capacity to be built in the area of contingency planning for flood events. 

The CDERA/CU with the support of the European Commission (ECHO) and Government of Japan is making strides towards addressing this capacity gap. Through the support of ECHO, a model flood contingency plan will be developed. Coastal flood assessment methodology and impact response scenarios will also be developed based on the outputs of CPACC. 

Under the Government of Japan project, a manual for undertaking flood hazard mapping in the Caribbean will be developed. Reduction in the vulnerability to flooding will be addressed through the application of structural and non-structural mitigation tools in pilot sites for three CDERA Participating States. To support these efforts, community preparedness capability will be enhanced through the development of community disaster management plans. 

Furthermore a manual will be developed and training conducted in community disaster management planning for floods. In addition, through the CARICOM/Mexico Agreement some capacity in the development of early warning systems for floods will be developed. The potential increase in flooding frequency and severity will however require further interventions if effective preparedness, response and mitigation measures are to be implemented.

Coastal Flooding:

It is anticipated that the effects of sea-level rise will be highly variable both from country to country and from place to place within countries (IPCC, 2001; Nicholls, 1998). The coastal zone of many of the Caribbean nations is home to a large percentage of the population - in Guyana this figure is approximately 90% (Nicholls 1998). In addition a large percentage of the critical infrastructure as well as tourism infrastructure is located in this critical zone. Over 65% of the approximately 77, 500 hotel rooms in the Commonwealth Caribbean are located in coastal areas (Jackson, 2002).

A number of studies have been undertaken utilizing various methodologies for assessment of coastal vulnerability to sea-level rise. Nicholls (1998) gives an informative review of many national and regional analyses. Nicholls cites Kahn & Sturm (1995) who utilized the IPCC Common Methodology to examine the vulnerability of Guyana to accelerated Sea-level rise. Results estimate that given a 1 m rise in sea level and present conditions, 400,000 people (rising to 600,000 in 2020) would require relocation. In addition, the country could sustain billions of damage in losses in the absence of adaptation measures.

National level assessments on the impacts of sea-level rise have been carried out, often on selected sites within the countries of Nevis, Antigua and Barbuda. What has been identified from these studies is the need for assessing potential impacts of damage through detailed inventories of coastal resources and infrastructure. In addition, as suggested in the results of the Guyana study, relocation as a broader disaster management issue may require examination. 

Drought:

Droughts in the Caribbean are often associated with the El Nino phenomena (CDERA, 2001c). Whilst few specific interventions have been made at the regional level to address drought within the disaster management framework, extremes with regards to reduced precipitation will have negative implications for both water resources and disaster management within the region. In view of the potential for increased frequency and intensity of drought events, it may therefore be appropriate for national and regional capacity to be built in the area of drought management.

These projected impacts of climate change on hazard occurrence within the region are summarized in Table 1. 

Table 1: A Summary of Climate Change Effects in the

Caribbean and Related Hazard Impacts

	
	Climate Change Effect in the Caribbean
	Related Hazard Impacts

	1
	Sea level Rise 
	1. Increased Coastal flooding

2. More extensive storm surge impacts

	2
	Reduced precipitation 
	1. Drought

2. Inter-annual variability of rainfall linked to ENSO

	3
	Sea temperature increases, changes in ocean and wind currents
	Increased extreme events 

· Hurricanes & storms & associated storm surge and wind impacts

· Increased precipitation intensity, possible increase in flooding & landslides

· More intense drought 


3.0
CLIMATE CHANGE AND DISASTER MANAGEMENT: KEY 


ISSUES FOR CONSIDERATION IN THE CARIBBEAN

3.1
Climate Change Adaptation in the Broader Adaptation Context:

In view of economic losses from disaster impacts (Table 2), adaptation strategies through disaster loss mitigation must be viewed as a critical component of climate change adaptation strategy. Adaptation must however not be viewed as a new approach since current experience in coping with both climatic variability and extremes exists and can be utilized as a basis for action (IPCC, 2001; van Aalst et al, 2000). Adaptation strategy through disaster loss mitigation must therefore build upon and develop within the framework of existing regional and national disaster management initiatives. 

Table 2. Value of Economic Losses from Disaster in CDERA Member Countries Source: CDERA (2001a)

	1970-1999

	Country
	No. of Occurrences
	Total Fatalities
	Economic Losses

(1998 $m.)
	Economic Losses as % of GDP (1995)

	Antigua & Barbuda
	7
	
	7
	
	105.7
	
	18.1%
	

	Bahamas
	4
	
	5
	
	290.4
	
	9.5%
	

	Barbados
	5
	
	3
	
	148.4
	
	6.3%
	

	Belize
	6
	
	5
	
	33.8
	
	5.4%
	

	Dominica
	7
	
	43
	
	133.4
	
	55.0%
	

	Grenada
	4
	
	0
	
	30.1
	
	9.5%
	

	Guyana
	5
	
	0
	
	29.8
	
	4.6%
	

	Jamaica
	19
	
	271
	
	1,988.1
	
	29.3%
	

	Montserrat
	5
	
	43
	
	323.7
	
	899.0%
	

	St. Kitts & Nevis
	7
	
	6
	
	312.5
	
	116.5%
	

	St. Lucia
	8
	
	54
	
	1554.6
	
	272.3%
	

	St. Vincent
	9
	
	5
	
	47.0
	
	16.5%
	

	Trinidad & Tobago
	8
	
	9
	
	16.7
	
	0.3%
	

	From Table 1.10 in the IDB Research Department Report, “Natural Disasters in Latin America and the Caribbean: An Overview of Risk, October 2000


From this perspective, the Caribbean region has the advantage of significant experience in the potential and actual impacts of climatic variability and extremes. In view of the potential increase in frequency and intensity of hydro-meteorological hazards within the region therefore, experience with current adaptation to climate variability and extremes should be examined to assess the success of present adaptation strategies to present climate (including variability). The identification of gaps would provide a basis for the development of appropriate strategies for adapting to future climate change (IPCC, 2001). Any proposed interventions related to climate change adaptation and disaster management within the region should therefore seek to identify and address these gaps, taking into account current capacity for disaster management and specific priorities identified for enhancement. 

Adaptation does however have associated costs and may not always be successful. (IPCC, 2001; van Aalst et. al, 2000). As a consequence, it is imperative that actions be based upon quantitative assessment of the potential impacts.

3.2
Quantification of Potential Climate Change Impacts:

The possibilities for the impacts of climate change on the countries on the region are heavily climate-scenario dependent. Whilst some scenarios have been developed within the region, most notably coastal vulnerability developed as a component of the Caribbean Planning for Adaptation to Global Climate Change (CPACC) Project, a full range of plausible scenarios has not yet been evaluated. Moreover, issues of extremes, variability and rates of change are key matters for consideration in developing strategies for addressing vulnerability and adaptation (IPCC, 2001).

To facilitate effective adaptation response therefore, assessments of potential impacts on various sectors, including monetary valuation is critical. This may only be ascertained through vulnerability assessments. Adequate quantification of impacts will also facilitate the evaluation of adaptation options through cost benefit analysis.

3.3
Vulnerability to Climate Change in the Caribbean:

The potential impact of climate change on the region is a function of level of risk posed by the potential hazards combined with the level of vulnerability within countries. From a climate change perspective, vulnerability is defined as ‘the degree to which a system is susceptible to, or able to cope with, adverse effects of climate change, including climate variability and extremes’ (IPCC, 2001). Within the region as well as within countries therefore, there will exist large variation in levels of vulnerability to climate change impacts. 

The economic vulnerability of small island states as a consequence of inter alia limited economic diversification has been comprehensively addressed elsewhere (Commonwealth Secretariat/World Bank, 2000). The full implication of the potential impacts on climate change on economies of small states however becomes greater in view of the potential impacts on critical sectors such as agriculture and tourism. Following the impact of Hurricane Georges in St. Kitts & Nevis in 1998, the islands experienced a 10% decline (approximately) in the 1999 tourist arrival figures as compared to 1998 (derived from CDB, 2002). In addition, The Annual Change in GDP (constant prices %) moved from 7.3% for 1997 to 1.0% for 1998 (CDB, 2000). It is likely that these indicators are influenced by the hurricane impacts.

Furthermore, social vulnerability to climate change is influenced by a myriad of factors including inter alia location of settlements, the extent and type of infrastructure and the role which climate plays within the economy (Dilley, 2000). As a consequence, land use planning must be incorporated into any adaptation response strategies. 

3.4
Climate Change and Risk Transfer Considerations

The IPCC (2001) indicates that the anticipated changes resulting from climate change would increase actuarial uncertainty in risk assessment. This may result in upward pressure being placed on insurance premiums and/or may lead to certain risks being reclassified as uninsurable. A further result may be the reduced availability of insurance for risk spreading and a subsequent increase in financial pressure on governments in the post natural disaster phase (IPCC, 2001). 

At present, the Caribbean insurance industry is characterized by the following:

· High property insurance costs

· Local insurance companies retain little risk 

· Little attention is paid to castrophe risk

· The insurance industry offers insured parties little or no incentive to reduce risk

· The informal housing sector exhibits high vulnerability to the impacts of climate change yet is not traditionally a market for individual property insurance 

(Vermeiren, 2000)

Furthermore, experience has shown that within the Caribbean region disaster impacts are greatest on infrastructure and agricultural losses. In view of the potential increase in the frequency and intensity of extreme weather events as a consequence of climate change and the existing characteristics of the regional insurance landscape, the already expressed need to develop public-private partnerships to increase the awareness of risk and contribute to risk reduction is reinforced. Climate Change adaptation interventions should therefore aim to address these concerns.
3.5
Regional Capacity for Adaptation

Capacity to adapt to the potential effects of climate change is dependent on a multitude of factors including inter alia financial resources, access to and human capacity for the effective use of technology, availability of and access to relevant information and management capabilities (IPCC, 2001). Within the countries of the Caribbean region, the capacity for adaptation to climate change across the traditional sector level and at the cross-sector level of disaster loss mitigation will be highly variable. In addition, capacity for will vary within countries. As a consequence, adaptation strategies must maximize use of available resources and as far as practicable utilize strategies of horizontal cooperation.

3.6
Institutional Capacity to Manage Climate Change and Disaster Management:

It is generally accepted that in spite of the progress made in international fora, climate change issues have rarely been integrated into the development decision-making process in the Caribbean (MACC Project Concept Document, 2001). To effectively adapt to climate change, it is recognized that climate change must be viewed as a developmental issue. This has been embraced at the regional level with CARICOM support for the development of a Regional Climate Change Centre already stated. Whilst this Center will go a long way towards the centralizing of adaptation to climate change, the cross-sectoral impacts of climate change for the disaster management agenda necessitates the active involvement and partnership of critical regional institutions which may contribute to the process. Thus, management and institutional arrangements for executing the adaptation process must be identified. 

Within the Caribbean, the central institution which addresses disaster management issues is the Caribbean Disaster Emergency Reponse Agency (CDERA). In its 10 years of existence, CDERA has made significant contributions to the development of disaster management capacity in member states. Co-incidentally, all states identified to participate in the MACC project are CDERA member states. In addition, the agency has played a critical role in the training of a core of regional professionals who may be tapped as a source of expertise for the entire region. 

This institutional framework will be critical in addressing the necessary adaptation requirements in the area of disaster loss mitigation. CDERA has also contributed significantly to the regional policy dialogue on disaster management and has produced Model Disaster Legislation which provides a guide to national efforts. This model legislation has been adapted and legislated in eight (8) CDERA Participating States.

A critical initiative in the area of disaster management has taken place in the adoption of the Comprehensive Disaster Management Strategy (CDM) by all CDERA Participating States. The CDM Strategy has the objective of achieving sustainable development within the Caribbean through inter alia the integration of the principles of CDM into the development processes of CDERA Member States. Thus the CDM and Climate Change initiatives have 2 parallels:

1. The multi-sectoral nature of the interventions

2. Recognition of both as critical issues in the development process

In addition, there are a number of other regional institutions which already partner with CDERA in the development of regional disaster management. The potential for developing further institutional capacity already exists. 

These include the Caribbean Institute for Meteorology and Hydrology (CIMH), the University of the West Indies, University of Technology, Jamaica, Caribbean Hotel Association, Caribbean Development Bank. Interventions for adapting to climate change will require the coordinated input of all relevant agencies. 

At the National level, the CDERA structure works through a focal point, the National Disaster Office. Whilst it is recognized that the multi-sectoral impacts associated with climate change impacts on disaster management requires a broad based inter-sectoral approach, the need to strengthen the capacity of national disaster professionals to cope with the impacts of climate change is also essential. 

4.0 PROPOSED IMPLEMENTATION STRATEGY

The MACC project presents an opportunity for the integration of approaches to climate change and disaster management. As such the strategy for implementation of activities will be based within the strategy framework of Comprehensive Disaster Management (CDM). As the disaster management organization within the region with lead responsibility for promoting CDM, CDERA will lead the process. Project implementation will utilize the partnership platforms developed by the CDERA Coordinating Unit with a number of agencies which are actively involved in the disaster management in the region. These include regional financial institutions such as the Caribbean Development Bank and tertiary and research institutions such and the Caribbean Institute for Meteorology and Hydrology and the University of the West Indies. These partnerships and institutions will be engaged to create the momentum for sustainability of project outcomes.

It is further proposed that a core stakeholder group comprising MACC, CDERA, CIMH and the Insurance Sector be established. This group would support the MACC Project management structure and provide technical direction on the Disaster Management issues within the MACC Project.

At the country level, implementation will be informed by the preparedness and mitigation needs of beneficiary states utilizing the outputs of the Status of Disaster Preparedness Study (CDERA, 2001b) and other relevant sources. Taking into account the need for multi-sector involvement in this component, a multi-sectoral committee could be established at the national level comprising climate change professionals, disaster managers and other relevant stakeholders. Activities will build upon and strengthen the existing national capacity and be guided by the need to develop practical, cost effective solutions. Community based initiatives will be utilized to promote project sustainability.

Guiding Principles for Implementation:

Implementation strategies will:

1. Be based on current needs

2. Consider longer term climate change needs

3. Facilitate self directed intervention at the national level

4. Focus on developing practical solutions

5. Comprise multi-stakeholder involvement

5.0 CLIMATE CHANGE AND DISASTER MANAGEMENT: POTENTIAL AREAS OF FOCUS UNDER THE MACC PROJECT

	Area Of Focus
	Intervention
	Possible Activities
	Outputs
	Possible Collaborating Partners

	1.0 Capacity Building
	1.1 Building the Capacity of National Disaster Management Institutions to adapt to Climate Change

Rationale: Disaster Managers within the region will be relied upon to address the potential hazard impacts of climate change. To facilitate this, a clear understanding of the issues associated with the climate change phenomena for the region is required as well as guidance on possible methods for the incorporation of climate change considerations into policies, programmes and projects.


	1. Development of guidelines for disaster managers on methodologies for the incorporation of climate change considerations in Disaster management Programming

2. Utilizing the outputs of 1, Convene a regional workshop / national level workshops to sensitize and train disaster management professionals in methods of incorporating climate change considerations in disaster management programming

3. Identification and documentation of successful practices as it pertains to Climate change strategies in disaster management

4. Incorporation of Climate change considerations into national CDM Strategies

5. Develop a model drought plan
	1.  Guidelines for disaster management managers on methodologies for incorporating climate change considerations in disaster management programming

2. A cadre of disaster management professionals trained in the methods of incorporating climate change considerations in disaster management programming; The development of knowledge transition agents for dissemination of information at the community level

3. Documented successful practices on adaptation of climate change strategies in disaster management

4. Strategies for the incorporation of Climate Change considerations into CDM programming

5. Model drought plan developed and adapted for selected beneficiary states
	CDERA; MACC; CIMH; NDO’s

CDERA; NDO’s; MACC;CIMH

CDERA; MACC; NDO’s, CIMH

CDERA; NDO’s; MACC 

CDERA; MACC; CEHI; CIMH; National Water Resources Managers NDO’s, 

	
	
	6. Develop a model relocation policy

7. Development of model evacuation policy and Procedures for communities at risk to coastal flooding

8. Development of risk mitigation guidelines for selected areas – This activity will build on the model mitigation policy to be developed under the CDERA/OAS/CIDA Mitigation Project
	Model relocation policy developed and adapted in selected pilot countries

Model evacuation policy and guidelines developed and adapted for selected pilot countries


	CDERA, MACC, NDOs, Planners

CDERA, MACC, NDOs

	2.0 Technical Studies and Data Needs


	2.1 Assessment of potential impacts of projected climatic changes ( to include inter alia numbers of persons affected, land area affected, monetary values of the projected impact) 

Rationale:

Adaptation planning to the impacts of climate change will be effective only if the potential impacts are known. This will provide the scientific basis from which adaptation strategies can be evaluated and selected. This initiative will build upon work carried out under the CDMP, CDERA ongoing initiatives with ECHO and upcoming initiatives with the IDB. In addition work carried out by the CIMH (under various projects) on TAOS Storm Surge modelling will be utilized.


	1. The development of impact scenarios for selected communities to specific hazards

2. Development of an integrated insurance claims history for selected countries
	1. Model methodology for developing impact scenarios for selected communities

2. Critical asset inventories developed for selected communities

3. Decision making tool for planners and disaster managers for the selected communities

4. Interface developed between disaster managers and planners 

Database of losses and claims for selected severe and extreme events


	CDERA; MACC; CIMH; UWI

CDERA; MACC; NDO’s, Planners

CDERA; MACC; NDO’s; CIMH; Planners

CDERA; MACC; NDOs; Planners

CDERA; MACC; Insurance Sector



	
	Assessment of opportunities to include scientific information on impacts, vulnerability and adaptation in decision making processes, risk management and sustainable development initiatives
	Based on the outputs of 1 above, conduct a study to assess the opportunities to include outputs on risk management and development initiatives 


	1. Model framework for the incorporation of scientific information on impacts, vulnerability and adaptation in the decision making process, risk management and sustainable development initiatives

2. Interface – Disaster managers, Insurance sector, Planners
	CDERA; MACC; NDO’s, CIMH; Planners

MACC; CDERA; NDO’s, CIMH; Planners; Private Sector (Insurance Sector)



	3. Adaptation Options
	3.1 Development and evaluation of approaches to adaptation responses, estimation of effectiveness and costs of adaptation options and identification of opportunities for and obstacles to adaptation within the Caribbean Region


	1. Identification of opportunities for and obstacles to adaptation within the Caribbean region
	
	MACC, CDERA

	
	3.2 Development of public-private partnerships which not only increase the awareness of risk but also to contribute to risk reduction in view of the potential effects of climate change
	1. Conduct a regional workshop for regional insurers, and disaster managers to develop strategies for financial adaptation to climate change

2. Promote the development of mitigation sensitive premiums 
	1. Disaster Managers- Insurance Industry Interface

2. Strategies for innovative adaptation to Climate Change within the regional insurance industry
	MACC, CDERA, Insurance Sector


Appendix 1:

	Saffir/Simpson Hurricane Scale 

	Category
	Central Pressure 
Mean (millibars)
	Winds
mph
(km/h)
	Surge (ft)
	Damage
	Example of a Storm

	1
	980 or more
	74 - 95mph (119 - 151km/h)
	4-5
	Minimal
	Anges 1972

	2
	965 - 979
	96 - 110mph (152 - 176km/h)
	6-8
	Moderate
	Kate 1965

	3
	945 - 964
	111-130mph (177 - 209km/h)
	9-12
	Extensive
	Elena 1985

	4
	920 - 944
	131 - 155mph (210 - 248km/h)
	13-18
	Extreme
	Hugo 1989

	5
	less than 920
	more than 155mph (248km/h)
	more than 18
	Catastrophic
	Gilbert 1988


APPENDIX 2

Category 4 & 5 Hurricanes Affecting the Caribbean 1978 – 2001 

(Derived from www.wunderground.com) Accessed June 4, 2002

	Year
	Name
	Maximum Sustained wind speed (mph)
	Minimum Central Pressure (millibars)
	Category

Saffir-Simpson Scale

	1979
	David
	170
	924
	5

	1980
	Allen
	190
	899
	5

	1988
	Gilbert
	185
	888
	5

	1989
	Hugo
	160
	918
	5

	1992
	Andrew
	155
	922
	5

	1995
	Luis
	150
	935
	4

	1996
	Hortense
	140
	935
	4

	1998
	Georges
	155
	937
	5

	1998
	Mitch
	180
	905
	5

	1999
	Floyd
	155
	921
	4

	1999
	Lenny
	155
	933
	5

	2000
	Keith
	135
	942
	4

	2001
	Iris
	140
	950
	4

	2001
	Michelle
	135
	933
	4
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