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GENERAL SUMMARY OF THE WORK OF THE SESSION 

 
 

1. ORGANIZATION OF THE SESSION 
 
 At the kind invitation of the Government of Bahamas, the thirty-first session of the RA IV 
Hurricane Committee was held in Nassau, Bahamas from 20 to 24 April 2009.  The opening 
ceremony commenced at 0900 hours on Monday, 20 April 2009. 
 
1.1 Opening of the session 
 
1.1.1 Mr Arthur Rolle, Director of the Bahamas Department of Meteorology and Permanent 
Representative of Bahamas with WMO, welcomed the participants to the 31st session of the RA 
IV Hurricane Committee.  He informed the session that the Bahamas received serious damage 
in the Southeast Islands and the Turks and Caicos Islands in the past years but none in the 
island of New Providence thus making it possible for the meeting to be held without any 
drawbacks. 
 
1.1.2 The Chairman of the Hurricane Committee, Mr Bill Read, welcomed all participants and 
stated that he looked forward to a productive session with the active participation of all those 
attending this years’ session. 
 
1.1.3 On behalf of Mr. Michel Jaraud, Secretary-General of WMO, Mr Miguel Angel Rabiolo, 
Regional Director for the Americas in the Department of Regional Activities of WMO, welcomed 
the participants and expressed the sincere appreciation of WMO to the Government of Bahamas 
for hosting the thirty-first session of the Committee in Nassau, Bahamas.   After reviewing the 
devastating damages by tropical cyclones in the 2008 tropical cyclone season, such as Nargis in 
the Bay of Bengal and Gustav and Ike in the Caribbean, he stressed that storm surges 
continued to be as critical issue that should be urgently addressed.  In this connection, he 
informed the Committee that the Sixtieth session of WMO Executive Council (EC-LX) identified 
two high priority needs for tropical cyclone affected regions: technology transfer across basins 
for tropical cyclone forecasting and warnings, and incorporation of “Storm Surge Watch 
Schemes” in tropical cyclone advisory arrangements.  He invited the Committee to review the 
EC-LX decisions with a view of turning these into concrete activities.  Mr Rabiolo also stressed 
the importance of improvements in observation, information exchange, forecasting systems and 
skills and knowledge of forecasters to upgrade the capacities and capabilities of NMHSs in 
product and service delivery. He also expressed his sincere appreciation to the Government of 
USA for the continued service by the RSMC Miami for the members of the Committee.  He 
finally re-assured the Committee of WMO’s commitment to support the Committee’s activities, 
and underlined the significance of the resource mobilization activities that could provide the 
assistance for effective implementation of the Committee’s programmes, particularly those which 
cannot be funded nationally.  
 
 1.1.4 The Hon. Phenton Neymour, M. P., Minister of State in the Ministry of the Environment, 
Bahamas delivered the opening speech.  He mentioned that in the twelve years since Bahamas 
last hosted the Committee’s session, the country was seriously affected by three major 
hurricanes – Floyd, Frances and Jeanne.  More recently, it suffered a widespread flooding by 
Tropical Storm Noel.  From these disasters, the Bahamas learnt that early warning systems and 
emergency preparedness could highly reduce the loss life and properties.  In this regard, 
National Meteorological Service of Bahamas was fulfilling its role in providing early warnings with 
its well coordinated observation network.  He stated  that the Government provided the National 
Meteorological Service with resources to ensure the country’s disaster preparedness at all times.  
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He appealed to the Committee members to focus their attention on improving the capability for 
disaster reduction in the region by sharing and exchanging knowledge of ways and forms of the 
disaster reduction practices. He stressed that we need to make sure that our state of readiness 
is always as high as possible, that our local communities are always informed and that we have 
tools to reduced impact and loss of life.  The Minister expressed his hope that the discussions in 
this meeting and the information shared could be applied effectively in all of the countries of RA 
IV and that the hard work of the Committee would continue to bear fruit and lead to further 
reduction of disasters. He officially opened the 31st session of the Committee and wished the 
Committee fruitful deliberations. 
 
1.1.5 The session was attended by 53 participants, including 45 from RA IV Member states of 
the Committee, observers from Spain and four Regional and International Organizations.  The 
list of participants is given in Appendix I.  
 
1.2 Adoption of the agenda  
 
 The Committee adopted the agenda for the session as given in Appendix II . 
 
1.3 Working arrangements for the session 
 
 The Committee decided on its working hours and the arrangements for the session. 
 
2. REPORT OF THE CHAIRMAN OF THE COMMITTEE 
 
2.1 The Chairman reported to the Committee that during the 2008 hurricane season, RSMC 
Miami issued graphical tropical weather outlooks (GTWO)  for both Atlantic and eastern North 
Pacific basin four times a day at 00, 06, 12, 18 UTC.  This product highlighted the likelihood of 
tropical cyclone formation expressed as one of three possible levels:  low, medium, and high in 
colour code.  In 2009 the TWO (text form) would include the likelihood of tropical cyclone 
formation expressed as one of three possible levels. In addition, the Special Tropical 
Disturbance product would be replaced by a Special unscheduled TWO.    
 
2.2 RSMC Miami would change the “Repeat” section of the Public Advisories to a more user-
friendly format.  Also, the “Z” time would always be reference as “UTC in all advisory products. 
The time zone reference in the tropical cyclone discussion (TCD) would be the same time zone 
that is used in the public advisory (TCP).  See examples in agenda items.    
 
2.3 The NHC Monthly Tropical Weather Summaries issued by RSMC Miami would be 
reduced to a tabular summary of cyclones during the month and a short narrative of records of 
interest. 
 
2.4 Information about the changes on the RSMC Miami web were included in: 
http://www.nhc.noaa.gov/pns_index.shtml  
  
2.5 During the 2008 season, Mr Basil Andrew Dean (meteorologist) and Ms Gayle Denise 
Outten-Moncur (Emergency Manager) from the Bahamas, and Ms Yendi Alejandra Alvarez 
(meteorologist) from Mexico were among the participants in the RSMC Miami attachment 
program. The meteorologists helped improve hurricane warning coordination in the region during 
the tropical cyclone events while they gained valuable training in hurricane forecasting.  Ms 
Outten-Moncur had a unique opportunity to work with Federal, State and Local Emergency 
Management Agencies.  She shadowed the FEMA HLT Coordinator at the National Hurricane 
Center who explained the role the HLT serves in the emergency management community as 
well as the general roles and responsibilities of FEMA.  Ms Outten-Moncur travelled to 



 

- 3 - 

Tallahassee and spent two days at the Florida State Emergency Operations Center (EOC) and 
visited the Miami-Dade EOC where she met with the staff and had an opportunity to discuss best 
practices. The Chairman hoped this program, designed to bring together representatives of both 
a country’s meteorological service and emergency management agency, would foster improved 
coordination. RSMC Miami and WMO strongly encouraged WMO RA-IV Permanent 
Representatives to continue to support this program.  The announcement requesting candidates 
for 2009 was sent by the Region IV President in March. 
 
2.6 Three meteorologists from the Mexican Air Force were stationed at the RSMC Miami 
during 2008.  Captains Marcos Munoz, Julio Diaz and Miguel Salas helped coordinate timely 
clearances for hurricane surveillance and reconnaissance flights over Mexico during tropical 
cyclone events that had the potential to make landfall. Their efforts helped improve the overall 
efficiency of the Hurricane Warning Program.  The Chairman urged the continuation of this 
program in 2009.  
 
2.7 The 2009 RA-IV Workshop on Hurricane Forecasting and Warning and Public Weather 
Services took place from 23 March to 3 April.  The workshop was conducted in English only this 
year.  The Chairman strongly believed that offering the bilingual workshop every other year is 
important to the region’s hurricane program.  
 
2.8 The Latin America Caribbean Hurricane Awareness Tour (LACHAT) took place from 23 
to 29 March 2009.  The U.S. Air Force C-130 (J-model) Hurricane Hunter plane visited Nassau, 
Bahamas; Poza Rica and Villahermosa, Mexico; Port of Spain, Trinidad, and San Juan, Puerto 
Rico.  As in past years, the LACHAT increased public awareness of the hurricane threat and 
served to recognize and strengthen national and international teamwork for storm warning and 
emergency response.  The LACHAT had enhanced the visibility of the participating country’s 
weather forecasting and emergency management offices.  About 15,000 people toured the 
plane this year.  A Hurricane Awareness Tour (HAT) would take place along the northeast U.S. 
east coast from 4 to 8 May 2009.   
 
2.9 Reconnaissance aircraft plays an important role in monitoring the track and intensity of 
tropical cyclones. This past season, the U.S. Air Force and NOAA Reconnaissance Hurricane 
and NOAA aircraft provided valuable meteorological data not available from other sources.  In 
addition, the US Air Force supports the LACHAT mission and the NOAA aircraft supported the 
HAT mission.  Cooperation by all parties involved is fully appreciated. 
 
2.10 RSMC Miami and the Chairman greatly appreciated the radar imagery received 
operationally via the Internet from RA-IV members primarily Cuba, Dominican Republic and the 
Netherlands Antilles during hurricane events. The data proved very useful to the RSMC Miami in 
tracking and forecasting the tropical cyclones.  The Chairman encouraged NMHSs to continue to 
make their radar imagery available operationally via the Internet or any other possible way.    
 
2.11 Surface and upper air observations are very important to the operational forecasts of the 
RSMC Miami.  The Chairman appreciated the members’ efforts to maintain their observation and 
communication systems, especially the data received from country members during hurricanes.   
 
2.12 The Chairman thanked the members affected by tropical cyclones, especially Cuba 
which was affected seriously, for the timely submission of their post-storm country reports.  
These reports were vital to the preparation of the RSMC Miami Tropical Cyclone Report.   
 
2.13 Efforts by the HAM radio operators during the hurricane events were invaluable.   
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2.14 Coordination between RSMC Miami and the U.S. Department of State Crisis Operations 
Center during hurricane events was helpful in communicating forecasts with the U.S. Embassies 
in the RA-IV countries. Numerous conference calls were performed between RSMC Miami and 
State Department during hurricane events last season.  
 
2.15 Swan Island’s meteorological data delivery continued having problems. NWS 
Telecommunications Operational Center and the Office of International Activities were aware of 
the problem.  
 
2.16 As part of the United States Weather Research Program (USWRP), the Joint Hurricane 
Testbed (JHT) continued to evaluate research projects with the goal of transitioning successful 
projects into operations.  These projects aimed to improve the analysis and forecast of 
hurricanes. To date 27 projects had been transitioned to operations and 18 additional projects 
were being considered for implementation. 
 
2.17 Arrangements were still in process for the Seventh International Workshop on Tropical 
Cyclones (IWTC-VII).  RSMC Reunion  proposed to host IWTC VII in 2010, however due to 
budgetary constraints a final decision had not been made yet.  Dr. Lixion Avila continues as the 
RA-IV International Organizing Committee representative.  
 
2.18 Given that RSMC Miami has tropical cyclone forecast and coordination responsibilities 
for the entire North Atlantic Ocean, the Chairman appreciated and emphasized the WMO’s 
continuous efforts to ensure that Spain, Cape Verde and Azores, fully benefited by inviting a 
representative from each country to participate as an observer to the RA-IV Hurricane 
Committee Meetings.    
 
2.19 A workshop on tropical, subtropical cyclones and extratropical transition took place in 
Madrid during 8 and 9 May, 2008.  Bermuda, USA and Canada were represented. In addition Dr. 
Lixion Avila represented RSMC Miami. 
 
2.20 The Chairman was pleased that 10 members of the WMO RA-IV attended the American 
Meteorological Society (AMS) Annual Meeting in Phoenix, AZ from 9-15 January 2009.  The 10 
RA-IV members joined colleagues from National Meteorological and Hydrological Services 
(NMHSs) from around the world to participate in the AMS International Sessions on the Socio-
Economic benefits of National Hydro-Meteorological Services: Making a Business Case for 
Support. The International Session was hosted by the NOAA/NWS Office of International 
Activities (IAO).  
 
3. COORDINATION WITHIN THE WMO TROPICAL CYCLONE PRO GRAMME 
 
3.1 The Committee was informed by the WMO Secretariat that the Executive Council, at its 
60th session in June 2008, gave the following guidance to the Tropical Cyclone Programme 
(TCP): 
 a) To give greater emphasis to the use of ensemble techniques and probabilistic 
   forecasting in tropical cyclone warning operations in order to improve their utility.  
 b) To transfer research and development results between the tropical cyclone regional 
   bodies with special emphasis on application of intensity forecast guidance. 
 c) To continue to support training events to allow forecasters of small NMHSs to 
   achieve the skills and competencies required for effective operational capacity. 
 d) To develop and incorporate a storm surge watch scheme in the tropical cyclone 
  advisory arrangements and in the regional operating plans and manuals for the risk 
  management in the coastal regions. 
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3.2 Over the past year, all the five TCP regional bodies held sessions including the biennial 
sessions of RA I and RA V Tropical Cyclones Committees (TCCs).  Regional Operational 
Plans/Manual and Technical Plans were carefully reviewed and successfully updated at those 
sessions.  A notable highlight of those sessions was that RA I and V TCCs, Typhoon 
Committee and Panel on Tropical Cyclone took immediate actions towards establishment of 
the regional storm surge watch scheme in response to the request by the Executive Council. 
 
3.3 As capacity building and research activities, TCP organized four workshops and training 
events.  In RA I, a Regional Workshop on Tropical Cyclone Research was held in Saint-Denis, 
La Réunion in May 2008 in cooperation with WWRP for the purpose of more effective use of 
observational data in tropical cyclone forecasting.  TCP and WWRP also organized International 
Conference on Indian Ocean Tropical Cyclones and Climate Change in Oman in March 2009 
with a view to promoting research activities on the impact of climate change on the tropical 
cyclones in the region.  In RA V, TCP and JCOMM jointly carried out the 5th TCP/JCOMM 
Workshop on Storm Surge and Wave Forecasting in Australia in December 2008 to support to 
development of Storm Surge Watch Scheme in the region.  More recently the RA IV Workshop 
on Hurricane Forecasting and Warning was held in RSMC Miami in conjunction with the PWS 
workshop.  In this workshop, four forecasters in the Typhoon Committee region received the 
benefit of this highly accomplished training along with the forecasters from the Hurricane 
Committee,   
 
3.4 Update of the “Global Guide to Tropical Cyclone Forecasting” was well underway.  This 
was a concrete measure that TCP had taken to support tropical cyclone forecasters.  Works 
were in progress on the initiative of Dr Chip Guard of Guam as Chief Editor.  The new Guide 
would be prepared in the two major concepts: 1) to be published primarily as a Web version for 
easier access and occasional update with new findings and climatology and 2) to take a multi-
hazard approach to tropical cyclone forecasting.  Drafting had already started for some of the 
chapters.  New chapters might be added to the present organization of the Guide to make the 
new version most effective as well as informative.  It is expected that the editorial process be 
completed by the end of 2009 and the new Global Guide be published in early 2010. 
 
3.5 The Committee was pleased to note  the update process of the Global Guide and 
reiterated the great significance of this publication for operational tropical cyclone forecasting. 
Hence the committee requested the WMO Secretariat to publish the Global Guide also in 
Spanish and French. 
 
3.6 With an aim to support the operational forecasters, TCP had been working on the 
development of “Tropical Cyclone Forecasters’ Website” which would contain a comprehensive 
set of guides and materials for analysis and forecast of tropical cyclone to serve as a source for 
tropical cyclone forecasters to obtain forecasting and analytical tools.  The Website would 
provide access to various documentation such as WMO Technical Reports and publications, to 
operational resources including observations and NWP products, and to tropical cyclone 
database and archives.  It would also link with relevant websites such as Severe Weather 
Information Center.  Along with the new Global Guide, Tropical Cyclone Forecaster Website 
would work with TCP main Website to establish a highly organized information system for 
tropical cyclone. 
 
3.7 The Study on the Wind Averaging Guideline to give suitable conversion factors between 
the wind speeds of different time frames was near completion.  The second draft was submitted 
to WMO in October 2008.  The draft was under a final revision by  Systems Engineering 
Australia Pty Ltd (SEA) taking into account the comments from experts of World Weather Watch 
(WWW) Programme.  It would be reviewed further by the Directors of RSMCs at the 6th 
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Technical Coordination Meeting to be held in Brisbane in November 2009 for inclusion in the 
operational manuals and the Global Guide. 
 
 
3.8 TCP strived to facilitate the transfer of results and achievements of the tropical cyclone 
research to operational tropical cyclone forecasting. It would make a closer linkage with World 
Weather Research Programme. Both had agreed to establish a research focal point in the 
members of TCP regional bodies to secure the closest coordination in tropical cyclone research 
between TCP and Tropical Meteorology Research of WWRP. In this respect, members of the 
Committee would be invited to nominate one focal point and notify Ms Nanette Lomarda, 
Scientific Officer of WWRP at NLomarda@wmo.int. 
 
3.9 For the same purpose, TCP would enhance the participation of operational forecasters in 
the projects and workshops related to tropical cyclone research such as THORPEX Interactive 
Grand Global Ensemble (TIGGE).  Under TIGGE, concept of a Forecast Demonstration Project 
(FDP) had been explored for tropical cyclone prediction and training on the use of ensembles 
and multi-model ensembles for tropical cyclone prediction.  RSMCs and interested NMHSs were 
encouraged to be involved in this research effort.  TCP would also increase the participation of 
forecasters in the 2nd International Workshop on Tropical Cyclone Landfalling Processes 
(IWTCLP; Shanghai, China, 19 – 23 October 2009) and the 7th WMO International Workshop on 
Tropical Cyclones (IWTC VII; La Reunion, late 2010 - tentative).  In this regard, TCP would keep 
close coordination with the Hurricane Committee. 
 
3.10 As part of the support to strengthening of storm surge watch scheme in the Hurricane 
Committee region, the WMO Secretariat expressed its intention to organize a TCP/JCOMM 
Workshop on Storm Surge and Wave Forecasting in this region through the Iberia-American 
cooperation in late 2009 to enhance capacities of NMHSs for operational storm surge warning.  
This workshop would provide NMHSs, especially those of developing countries, with (1) open 
source and transferable numerical models for ocean waves and storm surges connected with 
tropical cyclones and (2) access to existing products worldwide, and guide them in using these 
products for operational forecast. 
 
3.11 The Committee welcomed the proposal of organizing the storm surge workshop in this 
region.  It, however, expressed concern that late 2009 might not be opportune for some of the 
members due to the various engagements that were already arranged toward the end of the 
year.  The Committee therefore urged the WMO Secretariat to liaise closely with the Committee 
members to coordinate the programme and planning of the workshop. 
 
3.12 RSMC Miami presented its plan to enhance the warning and forecast information 
provided for storm surge. In 2009, a probabilistic storm surge graphic would be introduced in the 
U.S. that would allow internet users to select an elevation and get a map of probability of 
exceeding that value.  Additionally, the SLOSH model output would be available in both above 
datum and above grid box elevation graphics.  Also, investigation had been carried out for 
adding a storm surge warning to the public advisory text and graphic. The concept was being 
reviewed at present and plans to incorporate the capability would be developed in the 2010-
2011 time frame.  The goal was to be operational for the 2012 season.  RMSC Storm Surge 
Team would coordinate the plans and progress within RA IV. 
 
4. REVIEW OF THE PAST HURRICANE SEASON 
 
4.1 Summary of the past season 
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4.1.1 A report of the 2008 hurricane season in the North Atlantic basin and in the Eastern 
North Pacific was presented to the Committee by Dr Lixion Avila, Hurricane Specialist, on behalf 
of RSMC Miami - Hurricane Center. 
 
RSMC Miami 2008 North Atlantic Hurricane Season Sum mary  
 
4.1.2 Tropical cyclone activity during the 2008 Atlantic hurricane season was above average.  
Sixteen tropical storms occurred, of which eight became hurricanes and five strengthened into 
major hurricanes, category 3 or higher on the Saffir-Simpson Hurricane Scale (SSHS).  These 
numbers were well above the long-term averages of 11, 6, and 2 respectively.  In terms of the 
Accumulated Cyclone Energy (ACE) index, which is defined by the sum of the squares of the 
maximum wind speed at 6-h interval for all the season’s tropical storms and hurricanes, 2008 
had 166% of the long-term median value.  This was almost as much ACE as the 2006 and 2007 
seasons combined.  There was one tropical depression that did not reach tropical storm 
strength. 
 
4.1.3 The season featured many devastating landfalls, particularly for Belize to the Greater 
Antilles to the Turks and Caicos and The Bahamas Islands.  Hurricanes Gustav, Ike, and 
Paloma hit Cuba, as well as Tropical Storm Fay, causing catastrophic damage.  Haiti was hit by 
Gustav and seriously affected by heavy rains from Fay, Ike and Hurricane Hanna.  Jamaica was 
impacted by Gustav. Paloma struck the Cayman Islands as a major hurricane, while Omar was a 
major hurricane as it passed near the Northern Leeward Islands.  In addition, six consecutive 
named cyclones hit the United States, including Hurricanes Dolly, Gustav, and Ike.  The 
estimated death toll from the 2008 Atlantic tropical cyclones was approximately 750. 
 
RSMC Miami 2008 Eastern North Pacific Hurricane Sea son Summary  
 
4.1.4 Tropical cyclone activity during the 2008 eastern North Pacific season was below 
average. Sixteen tropical storms occurred, of which seven became hurricanes and two became 
major hurricanes.  Although the number of tropical storms was near average, the numbers of 
hurricanes and major (category three or stronger on the SSHS) hurricanes were below average. 
Many of the tropical cyclones experienced strong easterly shear, which led to several weak and 
short-lived storms.  In terms of the Accumulated Cyclone Energy (ACE) index, which is defined 
by the sum of the squares of the maximum wind speed at 6-h intervals for all of the season’s 
tropical storms and hurricanes, 2008 had about 75% of the long-term median value of ACE.  It is 
worth noting that ten out of the past fourteen hurricane seasons were below average in the 
eastern Pacific.  Among the significant events of the year were Hurricane Norbert, the strongest 
storm on record to strike the western Baja California peninsula, and Tropical Storm Alma, which 
was the only tropical storm on record to make landfall along the Pacific coast of Nicaragua and 
significantly impacted Costa Rica   
 
4.1.5 The detailed report on the 2008 hurricane season provided by the RSMC is given in 
Appendix III. 
 
4.2 Reports on hurricanes, tropical storms, tropica l disturbances and related flooding 

during 2008 
 
4.2.1 Members provided the Committee with reports on the impact of tropical cyclones and 
other severe weather events in their respective countries in the 2008 hurricane season.  In 
particular, serious impacts of Hurricane Gustav, Hanna and Ike and warning operations 
associated with these cyclones were presented by many members. The summary of the reports 
is given in Appendix IV . 
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4.2.2 The Committee noted that there were occasions when significant weather impacts 
could occur such as from wind wave, sea swell or heavy rains even though there was no  
tropical system  being highlighted  by the RSMC.  This could occur when a system develops 
close to land but isn’t yet organized or is sufficiently far away to be outside watch or warning 
areas but is still creating an impact to a land area or to maritime activities. There was discussion 
regarding the possible inclusion of language in a product issued by the RSMC regarding the 
possibility of impacts in these situations.  
 
4.2.3 The Committee recognized there was a need to advise both the public and government 
authorities in these situations.  The issue is where the responsibility falls between the RSMC and 
NMHSs in these situations.  Also, it is often the case that media and the public look to the RSMC 
and may be slow to react to the NMHS’ issued guidance until the RSMC issues something. 
 
4.2.4 The Committee agreed with the point made by Mr Fred Branski that it was very important 
not to undermine the role of the NMHSs.  He further stressed that keeping the NMHSs role 
strong in the eye of the public, media and authorities was of prime importance to an effective 
overall watch and warning strategy.  
 
4.2.5 The RSMC agreed to consider looking at the language it includes in its products 
regarding these situations both to help raise awareness of potential impacts as well as to make it 
more clear that the public, media, and government authorities need to look toward their own 
national meteorological authority for guidance. 
 
4.2.6 NMHSs along with the assistance of the RSMC and WMO Tropical Cyclone Programme 
and other WMO Programmes such as Disaster Risk Reduction (DRR) should continue efforts to 
educate and train the public, media and government authorities to rely on NMHS’ guidance and 
warnings especially for situations outside of the role of the RSMC.   
 
4.2.7 Where a situation exists where RSMC guidance and warning is appropriate, it is still 
important that this information be used in conjunction with that from the NMHS. 
 
4.2.8 In consideration of the valuable information given from the members’ presentations of 
seasonal review of hurricanes, the Committee invited the WMO Secretariat to make 
arrangements to distribute the PowerPoint presentations to the members.  
 
5. COORDINATION IN OPERATIONAL ASPECTS OF THE HURRI CANE WARNING 

SYSTEM AND RELATED MATTERS 
 
5.1 Mr Tyrone Sutherland (BCT) agreed to serve as rapporteur on this agenda item.  This 

agenda item allows Committee members to raise matters that have an impact on the 
effectiveness of the Hurricane Warning System. 

 
5.2 The Hurricane Committee was briefed by the representative of Canada on the advances 

in science and technology that have been achieved by Canada in relation to the 
transitioning of tropical cyclones into extra-tropical and post tropical storms.  The 
discussion focused, in part, on whether or not there was a need in RAIV to designate the 
Canadian Hurricane Centre in Halifax, Nova Scotia as a Tropical Cyclone Warning 
Centre (TCWC) in a similar manner as occurs in the tropical cyclone regions of RA V 
(South Pacific).    

 
5.3 It was pointed out that RAV was unique among the WMO Tropical Cyclone bodies in that 

the RSMC Nandi in Fiji, the TCWC in Wellington, New Zealand and the TCWCs in 
Australia all had distinct responsibilities in clearly marked geographical areas without 
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overlap.  In addition, TCWC Wellington had back-up responsibility for RSMC Nandi.  The 
Committee noted that in RA IV, there was likely to be significant conflict in responsibilities 
among agencies and countries if the same approach was considered.  The Committee 
decided that the Canadian matter should be studied further and brought back for 
discussion at the next session of the Committee in 2010. 

 
5.4 The Committee discussed the fact that there had been very significant advances in 

science and technology in relation to the forecasting of tropical cyclones in general over 
the last decade, at least.  It was felt, however, that the impacts of these advances  were 
not being adequately reflected into societal benefit.  In addition to their own technological 
efforts, Meteorological Services could made progress in this area if the links with the 
social sciences were strengthened.   

 
5.5 The BCT member brought the Hurricane Committee up-to-date on the implementation of 

the weather radar project implemented by the Caribbean Meteorological Organization 
(CMO).  Three of the four S-band Doppler radars, Barbados, Belize and Trinidad & 
Tobago, had been installed and began operations in 2008.  Installation of the radar in 
Guyana (Region III) had been completed in April 2009 with operations to commence after 
a period of testing.  The French Meteorological Service - Météo-France, in close 
collaboration with the CMO, had created a new regional radar composite comprising, in 
the first instance, these four radars and existing radars in Guadeloupe, Martinique, and 
French Guiana.  The composite would further include existing radars in Jamaica, 
Dominican Republic and Saint Maarten once technical matters were addressed.  The 
BCT indicated that significant progress had also been made towards the addition of 
another Doppler radar in the Cayman Islands, thereby extending the network composite 
as shown in Figure 1. 

 
5.6 The Committee was pleased with this development as a major element of the Early 

Warning System in RA IV.  The Committee noted that the number of weather radars 
available to the region had been increasing, the integration of which would form a 
significant contribution to the WMO Integrated Global Observing System (WIGOS).  The 
Committee urged that consideration should also be given to the creation of  radar 
composite for the entire Caribbean Region.  
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Figure 1:  CMO/Météo-France radar composite, showin g all proposed radar inclusions  
 
 
6. REVIEW OF THE RA IV HURRICANE OPERATIONAL PLAN 
 
6.1 Under this agenda item, the Committee designated Mr Arthur W. Rolle (Bahamas; Vice-
chairman and representative of English-speaking members) and Dr José Rubiera Torres (Cuba; 
Vice-chairman and representative of Spanish-speaking members) to serve as rapporteurs, 
assisted by Mr Tyrone Sutherland (BCT).  Mr John Parker (Canada) agreed to serve as a 
coordinator for ATTACHMENT 8 A (List of Telephone Numbers of National Meteorological 
Services and Key Officials) to the RA IV Hurricane Operational Plan. 
 
6.2 The Committee reviewed in depth the Operational Plan, taking into account changes and 
additions that came out from this and the other agenda items. 
 
6.3 The Committee discussed the difficulties faced by some countries in the use of the 
various hurricane scales, such as the Saffir/Simpson hurricane scale, in light of the fact that 
hurricane intensities were increasingly being referred to in terms of damage and other impacts.  
It was reported that this matter was in fact under consideration by several researchers so that 
the issue should be reviewed as such results became available.  
 
6.4 Amendments were made in many chapters to the Plan, including some of the storm-
related terminology.  Of particular note in this regard was a revision in the definition of the term 
“Post-Tropical Cyclone”, as proposed by the Canadian representative. Equally notable was the 
extension of the tasking of reconnaissance missions to 52.5W. 
 
6.5 In discussing the requirements for warnings of tropical cyclones for international air 
navigation, there were some doubts about changes that may have been introduced by the 
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International Civil Aviation Organization (ICAO) in relation to Air Navigation Plans (ANPs) for the 
Caribbean (CAR), North Atlantic (NAT) and South American (SAM) Regions.  The Committee 
urged the WMO Secretariat to liaise with the regional ICAO Representative on these matters 
and to encourage ICAO’s participation in the Committee’s sessions, as had been the case in the 
past.  
 
6.6 The RSMC Miami-Hurricane Center provided the Committee with several changes that 
would come into effect with tropical cyclone products emanating from the RSMC.  These 
changes, examples of which will be reflected in the updated Operational Plan, are as follows: 

(i) To eliminate difficulties posed by multiple products of a similar kind, the Special 
Tropical Disturbance Statements (DSA) has been replaced by a Special Tropical 
Weather Outlook (TWO), which will be issued for situations when important changes 
with areas of disturbed weather over tropical or subtropical waters need to be 
conveyed before the next scheduled release of the TWO, and when needed outside of 
the hurricane season.  The Special TWO will greatly facilitate incorporation of the most 
up to date information on the Graphical TWO (GTWO) and new NHC “status map” 
(home page clickable map). 

(ii) To avoid confusion with product issuance times in the Atlantic basin, the issuance time 
zone for the Tropical Cyclone Discussion has been changed to be consistent with the 
companion Public Advisory.  The affected KNHC products are WTNT4{1-5}; WTPZ4 
{1-5} and WTPA4 {1-5}. 

(iii) The use of “Z” to denote times in Coordinated Universal Time in the Tropical Cyclone 
public advisories has been replaced by the notation “UTC.”  Affected KNHC products 
are WTNT3{1-5}; WTPZ3{1-5} and WTPA3{1-5}. 

(iv) The “repeat” section of the Tropical Cyclone Public Advisories (TCP) has been 
changed to aid in the parsing of critical advisory information...   

(v) To minimize administrative and operational difficulties with the Tropical Weather 
Summaries  (TWSs) issued monthly by RSMC Miami-Hurricane Centre and the 
Central Pacific Hurricane Center, the content of the TWS has been changed.  The 
TWS content will now consist only of a table of basic statistics for each cyclone and a 
short narrative of records of interest, if any.  The RSMC will update the web page 
product description accordingly.  

 
6.7 The Committee was pleased with the new maps of the coastal radar coverage and urged 
the WMO Secretariat to further refine the maps by depicting the actual ranges of individual 
radars in the region.  It was decided that the table version of the radar stations would be 
modified to include the radar ranges.  It was pointed out that the radar information was 
incomplete and the Secretariat was urged to obtain and include the radar information from 
Venezuela in both table and map form. 
 
6.8 The Committee was pleased that, as requested, the chapter in the Operational Plan on 
Satellite Surveillance was now being updated directly by the Secretariat.  However, it again 
requested that the annual updates be presented to the Committee in a session document under 
this agenda item before being included in the Plan.   
 
6.9 As is the normal practice, the Committee considered retirement of the names of tropical 
cyclones of significant strength or impact during the previous season.  From the eastern North 
Pacific Ocean list of names, “Alma” was retired and replaced in the 2014 list by “Amanda ”.  
From the Atlantic list, “Gustav”, “Ike” and “Paloma” were retired and replaced by “Gonzalo ”, 
“Isaias ” and “Paulette ” respectively on the 2014 list. 
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6.10 Considering that the Operational Plan was only available in English and Spanish, the 
Committee requested the Secretariat to provide Météo-France with all the changes to the Plan to 
facilitate Météo-France’s internal French version.  The Committee also urged Météo-France to 
continue to make copies available to Haiti whenever it updated The French version  of the 
Operational Plan.  
 
6.11 The Committee recommended to the President of RA IV the approval of the amendments 
to the text of the Plan.  The Committee urged the WMO Secretariat to ensure that the 
amendments and changes made to the Plan are posted to the TCP Web site both in English and 
Spanish, before commencement of the 2009 hurricane season. 
 
7. REVIEW OF THE COMMITTEE’S TECHNICAL PLAN AND ITS  IMPLEMENTATION 

PROGRAMME FOR 2009 AND BEYOND  
 
7.1 The Committee designated Mr Arthur W. Rolle (Vice-chairman of English-speaking 
members) and Dr José Rubiera Torres (Vice-chairman of Spanish-speaking members) to serve 
as rapporteurs; assisted by Mr. Chester Layne, Barbados. 
 
7.2 A detailed review of all components of the Technical Plan and its Implementation 
Programme was carried out, taking into account the development and progress made by 
Members since the thirtieth session of the Committee. 
 
7.3 The Committee recommended to the President of-RA IV the approval of the updated RA 
IV Hurricane Committee’s Technical Plan and its Implementation Programme, which is given in 
Appendix V. 
 
Progress report on the Central American Pilot Proje ct on Early Warning Systems 
 
7.4 Mr Curt Barrett presented an updated overview (provided by Dr Maryam Golnaraghi, 
Chief of the WMO/DRR Program Division) of the proposed WMO project to implement an end to 
end Multi Hazard warning and response system in Central America. The project would utilize 
existing technical meteorological tools and capacities to support Emergency preparedness and 
response operations from national to local. Two other goals were to strengthen operational 
cooperation and coordination between civil protection authorities, agencies and other key 
stakeholders such as the Red Cross. Finally, the project would develop feedback mechanisms 
during and after events to improve NMHS contribution to the overall EWS system operations, 
coordination and planning.  
 
7.5 A Regional Planning and Advisory Work Group was established and through a series of 
coordination meetings, pilot project proposals for Costa Rica, Nicaragua and El Salvador were 
developed. These proposals were provided to the World Bank last fall but due to reorganization 
of programs internally, the proposals were revised and re-submitted this spring. Funding was 
expected to start this fall and the projects would continue for a 2 year period. 
 
7.6 The three country projects were expected to 1) Provide Evaluation of Early Warning 
Systems as a fundamental component of Disaster Risk Management Policies, Legislation, and 
Planning (National to Local), 2) Establish linkages of National and Community Emergency 
Preparedness and Response to Warnings, 3) Establish Technical and Operational Capacities for 
Observing, Detecting, Monitoring, Forecasting and Warning of Hazards, 4) Develop Warning and 
other Product Development and Applications, Communication and Dissemination Mechanisms 
(National to Local),5) Provide monitoring, evaluation and feedback Mechanisms to improve the 
Operational Systems (National to Local), and finally,6)develop an early warning system 
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framework development and improvement. Besides establishing an operational, sustainable 
model for effective warning, service delivery and response system in the 3 countries, an 
outcome would be documentation of best practices in the form of Guidelines that would be 
available the RA-IV countries in the future. 
 
8. ASSISTANCE REQUIRED FOR THE IMPLEMENTATION OF TH E COMMITTEE’S 

TECHNICAL PLAN AND STRENGHTNING OF THE OPERATIONAL PLAN  
 
8.1 The Committee reviewed the assistance, pertinent to the implementation of the Technical 
Plan or strengthening of the operational plan, provided to Members since the Committee’s 
thirtieth session and considered the plan for future action. 
 
8.2 The Committee expressed its satisfaction that WMO, through the Development and 
Regional Activities Department (DRA) with the support of the WMO Office for North America, 
Central America and the Caribbean (NCAC), has continued the development of technical 
cooperation activities to ensure cost-effective services to Members.  The NCAC Office also 
provided support to regional activities and assisted in the implementation of WMO Programmes 
in the Region. 
 
Regional activities  
 
8.3 The Committee was informed that: 
 

·  During 2008 the WMO has continued its Project Office in Mexico to support the National 
Water Commission in achieving integrated, sustainable management of water and the 
PREMIA project.  

 
·  The Meeting of NMS’s Directors of Iberoamerican Countries was held in Panama in 

November 2008 with the attendance of the members of the RA IV. 
 
WMO was assisting in the training component of implementing the radar networking system 
project supported by the European Union  through the Caribbean Meteorological Organization 
(CMO).  

·  In 2002, in order to support the acquisition of climate information, the Global Climate 
Observing System (GCOS) assisted the Central America and Caribbean (CAC) countries 
in developing a Regional Action Plan. Implementation of the projects in the Plan was far 
from complete but remains important to the Region, then, a strategy meeting was held in 
Belize City, Belize (28-30 January 2008), to consider how the projects in this Action Plan, 
as well as newer priorities not contained in the original Plan, could be funded and 
implemented. 

 
·  The WIGOS Demonstration Project that the U.S. was asked to lead by the WMO EC was 

being planned as a region-wide project to improve integration and availability of 
observations.  This was proposed to be a multi-phase effort that will occur over several 
years and would evolve into an ongoing requirements based management framework for 
observational data.  This framework would be significantly integrated with WIS planning 
and implementation and was intended to become an integral part of RA-IV Strategic 
Planning.  Final approval of this approach would need to come from the upcoming RA-IV 
meeting.  

 
·  As an initial phase of the WIGOS Project, it was proposed RA-IV target the operational 

exchange of RADAR data and products which would greatly benefit hurricane operations 
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as well as DRR, flood forecasting, hydrology and other areas.  Final approval of this 
approach would need to come from the upcoming RA-IV meeting.  

 
8.4 A joint WMO/AEMET mission to Dominican Republic and Haiti (31 March-4 April 2008) 
focused on an Early Warning System Project Proposal, prepared under the Programme of 
Cooperation for Ibero-American NMHSs. Participants included national authorities and funding 
agencies based in Dominican Republic and Haiti (AECID, IDB and UNDP). The Project received 
support by national institutions and funding agencies in both countries. The representative of 
AECID in Dominican Republic expressed interest in providing financial support for the 
implementation of the project, included in the priority areas by AECID and the Governments 
concerned. The Project components included the establishment of an EWS to be shared by 
Dominican Republic and Haiti, the development of a common hydro meteorological database, 
improvement of telecommunications and observing meteorological networks, as well as training 
of professional and technical staff. 
 
Training 
 
8.5 The Committee was pleased to notice that RA IV Workshops on Hurricane Forecasting 
and Public Weather Services take  place annually in Miami, U.S.A.. These very important 
workshops were organized on an annual basis at the National Hurricane Center in Miami, USA, 
with strong support of WMO and the U.S.A.  
 
8.6 The Committee was informed that the Focus Group of WMO’s Virtual Laboratory on 
Satellite Meteorology, using Internet and Visit View software, continued with great success. 
Discussions took place 3 or 4 times a month and an every other day presence under the threat 
of a hurricane. These discussions also contributed to close monitoring of the evolution of ENSO. 
The group was lead by NOAA, US National Weather Service at COMET Programm (UCAR), 
Barbados and Costa Rica RMTCs and Colorado State University. 
 
Assistance to NMHS 
 
8.7 The Committee was informed that the First Planning Meeting for Central American 
Project on Multi-Hazard Early Warning System was held in New Orleans, USA on 18 January 
2008, organized by WMO and with the participation of different regional and finance agencies. 
This was the first step to develop an end to end early warning system for Central America. The 
Second Planning Meeting was held in Orlando, United States of America, on 22 April 2008. The 
concept of the project was presented during a session of the Hurricane Committee XXX (HC-
30), during which the project concept and planning process received endorsement and the HC-
30 agreed to serve as the regional mechanism to monitor the progress. Three countries - Costa 
Rica, El Salvador and Nicaragua - were selected in the last quarter of 2008, to serve as a pilot 
project in the project implementation. 
 
8.8 The Committee was pleased to notice that as a result of the 2008 Meeting of the 
Conference of Directors of Ibero-American NMHSs, held in  Panama City, Panama, the 2009 
Annual Work Plan was discussed and approved and was being executed by WMO Regional 
Office for Americas in collaboration with AEMET of Spain. Activities carried out in RA IV included 
training on operation and maintenance of AWS in Panama and El Salvador, installation of 
EUMETCast Reception Stations in the NMHSs of Costa Rica, Cuba, Dominican Republic, El 
Salvador, Guatemala, Honduras, Mexico, Nicaragua and Panama. Also, during 2008 missions 
were organized to Guatemala, El Salvador, Honduras, Costa Rica, Nicaragua, Dominican 
Republic, Haiti and Panama for the preparation of development projects in the framework of the 
Programme of Cooperation for Ibero-american NMHSs. 
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8.9 The Committee also acknowledged the progress made regarding the Ibero-American 
Climate Project (CLIBER) to support the development of eight (8) NMHSs of RA IV. It was noted 
that with the collaboration of the WMO Resource Mobilization Office the project has been 
completed and presented to the majority of participating NMHSs and implementation has started 
in some of them (i.e. Panama and Guatemala), while in others the Project was in process of 
negotiation with national and international funding agencies. The CLIBER project was expected 
to provide participating countries improved services particularly for disaster risk reduction and 
climate change. 
 
VCP Projects 
 
8.10 The Committee appreciated that during 2008, WMO continued providing assistance to 
NMHSs through the VCP Programme. A total of 3 VCP projects were supported benefiting 3 
countries, namely, El Salvador, Guatemala and Haiti, It further noted that with the assistance of 
Spain through the VCP, WMO had been working to rehabilitate the operative capacity of the 
meteorological and hydrological observing network in Guatemala and El Salvador after 
Hurricane Stan, Haiti had been also supported with two automatic weather stations, PCs and 
repair of the telecommunications system. 
 
8.11 Additionally, NOAA/NWS had been engaged in other capacity-building efforts within the 
region.  NWS IAO supports capacity-building, education and outreach activities in RA-IV through 
the WMO’s Voluntary Cooperation Program (VCP).  Many of the projects were in support of the 
monitoring and warning of hurricanes operations of RSMC Miami, but the activities also support 
the routine forecasting and operations of NMHSs in the region. 
 
8.12 Annually and on-going IAO supported: 
 

·  CaribWeather.net : Caribweather.net website was a clearinghouse of Caribbean Island 
weather forecasts. Visitors to the site can find forecasts for the Caribbean as a whole and 
for individual countries/islands. 

 
·  NOAA Tropical Training Desk :  NOAA trains six fellows from Central America and the 

Caribbean each year at the Tropical Desk at the NCEP HPC.  Fellows were trained on 
operational skills, including numerical weather prediction techniques.  

 
·  Data Rescue :  NWS IAO was facilitating data rescue projects in the Americas to improve 

documentation for long term climate and weather information.  The first phase focused 
on the rescue of surface observations in Uruguay and the Dominican Republic.   

 
·  Desktop Weather Forecast System :  NOAA, through contract with the Center for 

Ocean-Land-Atmosphere (COLA), successfully deployed four PC-based ETA numerical 
weather prediction (NWP) workstations in El Salvador, Peru, Senegal, and Viet Nam 
during 2007. One-week training sessions were held in the first three countries to enable 
the forecasters at each meteorological service to learn how to run the ETA model.  Viet 
Nam was a NOAA-COLA activity, and COLA provided the ETA system, but the 
meteorological service had their own computer capabilities.  NWS IAO also submitted a 
new proposal for WRF workstations for the Caribbean and South America.  If funded 
NWS IAO planed to purchase three workstations for the Desk student's country.  The 
proposal included the hope that countries purchase their own dual processor workstation 
and NWS IAO helps setup the WRF model. 

 
·  International Satellite Communication System (ISCS) :  The ISCS was introduced into 

the World Meteorological Organization (WMO) Regional Association IV (RA-IV) to meet 
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the WMO need for improving the reliability and availability of regional telecommunication 
services supporting the Global Telecommunication System (GTS) in the Caribbean and 
Central America.  ISCS, a satellite data distribution system operated by National Oceanic 
and Atmospheric Administration (NOAA), was upgraded in 2003 to a more robust 
communications protocol allowing increased data capacity and greater flexibility for the 
exchange of meteorological products by end users.  Through VCP, this capability was 
made available to RA-IV Members.  Today, in addition to its services to the WMO, ISCS 
provides timely distribution of World Area Forecast System (WAFS) aviation-related 
weather information to support air traffic management and flight operations in RA-IV and 
other regions of the world as part of the US commitment as a World Area Forecast 
Center (WAFC) provider state, to the International Civil Aviation Organization (ICAO).   
ISCS services more than 66 countries, as a coordinated effort of the U.S. National 
Weather Service (NWS), the U.S. Federal Aviation Administration (FAA), ICAO, and the 
WMO. 

 
The contract for the existing ISCS is scheduled to expire on December 31, 2009. The 
NWS was in the process of re-competing the contract for follow-on services under the 
third generation of ISCS; consequently, the new system was referred to as ISCS-G3.  
Some of the existing hardware in the current ISCS two-way systems was no longer 
supported by the manufacturer and would need to be replaced.  This hardware had also 
reached the limit of its capability for supporting increased bandwidth requirements.  The 
current approach to implementing ISCS-G3 was to deliver a service wherein new 
equipment will be installed but will remain the possession of the service provider for the 
duration of the contract.   The initial survey on the cost for ISCS-G3 indicated the price 
would be higher than that of the existing service, although the actual price would not be 
known until formal bids for the contract are received.  The NWS had not ruled out 
extending the current contract for a limited period of time to further investigate alternative 
solutions in order to ensure the follow-on service solution meets all the requirements at 
the lowest possible cost.  The level of effort for the participating RA-IV countries might 
require limited local civil works if the existing system antennas, mounting hardware and 
cables are inadequate.  Workstation providers were in the process of refining the 
workstation interface software for the new ISCS-G3 so that it would function on the 
existing ISCS-WAFS workstations. Information regarding the transition would be posted 
on the ISCS homepage along with updates and advisories about the new system. 
http://www.weather.gov/iscs/ 

 
8.13 In FY07, NWS received $452,000 in funding from the Department of State in support of 
the Third Border Initiative (TBI), which was able to leverage off the hurricane supplemental 
funds.  The TBI supported a targeted package of programs designed to enhance diplomatic, 
economic, health, education, and law-enforcement cooperation and collaboration in the 
Caribbean region.  TBI also supported increased funding for disaster preparedness and 
mitigation efforts to shield critical commercial and environmental infrastructure from natural 
disasters, such as hurricanes.  Activities focused on enhancement, renovation, and rehabilitation 
of the hydro-meteorological monitoring network in the 12 TBI-eligible countries, including upper-
air and surface observation systems as well and hydro-meteorological and sea-level monitoring 
networks (i.e., tide-gage networks).  The 12 countries included Antigua & Barbuda, Bahamas, 
Belize, Dominica, Dominican Republic, Grenada, Guyana, Haiti, Jamaica, St. Kitts & Nevis, St. 
Lucia, and Suriname.  A tide gauge deployment in the Dominican Republic was an initial step in 
a larger multi-purpose Caribbean sea-level monitoring system, which will require wider national 
commitments to implement.   
 
8.14 The second component of the TBI project included implementation of and training on the 
Emergency Managers Weather Information Network (EMWIN).  Emergency managers and 
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meteorologist in the U.S., Pacific, Caribbean, and in other nations have used EMWIN to rapidly 
respond to tornados, hurricanes and tsunamis. EMWIN was a reliable, priority-driven weather-
warning and data-broadcast system, which provided free and rapid dissemination of warnings, 
forecasts, graphics and imagery that had been in operation for nearly ten years. It was a key 
component in strengthening emergency preparedness and disaster risk reduction.  In the 
Caribbean region, the primary users were meteorological services who have warning 
responsibilities and emergency managers who have disaster mitigation responsibilities.  The 
regional emphasis was on early warning and dissemination of hurricane-related information for 
use in decision-making.  However, EMWIN had the potential to be part of an integrated multi-
hazard early-warning system.   
 
8.15 The information in the IAO VCP report was a standard listing of activities that were 
supported annually through VCP, the Committee was also provided information on major 
regional projects of the recent past.  The NWS informed the Committee that it had begun 
leveraging USAID OFDA and World Bank funds to support regional projects that not only 
support operations in RA-IV NMHSs but also build the capacity of the region to continue to 
substantively support RA-IV NMHS, RSMC Miami, the WMO and the RA-IV Hurricane 
Committee.  
 
8.16 NWS reported to the Committee on a few activities that had been implemented recently 
or are going to be implemented in the near future: 
 

·  Mr. Mike Davison, the trainer from the NCEP Tropical Training Desk, conducted NWP 
training in the DR 

 
·  NOAA is updating the flood models and flood forecasting system for El Salvador and 

Nicaragua 
 

·  NOAA is replacing the satellite down-link server for CAFFG and may possibly replace the 
RAMSDIS workstations 

 
·  NOAA just concluded re-training in Central American CAFFG countries on system 

operations 
 
8.17 The Committee received a detailed update on the WMO DRR pilot project under Agenda 
Item 7, but the Committee was informed that through VCP, NWS funded the drafting of the 
WMO DRR Central America Pilot Project concept document and proposal.  The project as 
proposed recognized the ongoing need to optimize the utilization of existing tools, 
methodologies and information of the NMHS through the development of sustainable 
partnerships with disaster risk management agencies and authorities from the federal through 
the local levels.  Specifically, the proposed project was designed, (i) to facilitate operational 
coordination and cooperation through the establishment of concept of operations with standard 
operational procedures among NMHS and disaster risk management agencies at national to 
local levels and, (ii) to ensure that relevant and understandable warnings, specialized forecasts 
and information products, and services are available in a timely fashion to disaster risk 
management agencies for informed decision-making, and (iii) to develop a feedback mechanism 
for on-going improvement of the system.  The project would entail the design and development 
of a framework of an operationally effective and sustainable end-to-end early warning system 
(i.e., concept of operations based on standard procedures and protocols) for countries in the 
Central American region.  This framework would address the need for early warning systems 
designed to ensure that relevant information and warnings are produced, issued through 
national agencies, and were utilized effectively in emergency preparedness and response 
activities in the communities.  Partners would include the National Meteorological and Hydrologic 
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Services (NMHS) and National Disaster Risk Management agency and other agencies and 
organizations such as the Red Cross Societies supporting emergency preparedness and 
response activities in the communities.  The proposal is currently under review.  
 
8.18 NWS also reported on some activities that NOAA may potentially fund with FY09 or FY10 
funds.  A summary of these activities will be provided for HC-32. 
 
9. OTHER MATTERS 
 
Nomination of Vice-chairman of the Committee 
 
9.1 The Committee noted that Mr Arthur Rolle, Vice-chairman representing the English-
speaking Members of the Committee, would be appointed as President of RA IV at its 16th 
session to be held following the present session of the Committee.  Dr Mark Guishard of 
Bermuda was nominated to serve as the Vice-chairman in case of designation of Mr Rolle to the 
President of RA IV.   Dr Guishard accepted the nomination. 
 
Report of WMO/WWRP 
 
9.2 The Committee noted the report of the WMO Working Group on Tropical Meteorology 
Research and a scientific lecture on the Hurricane Forecast Improvement Project, which was a 
multi-year project that had been initiated by NOAA. During the 2008 season, a special enormous 
allocation of computer resources allowed a test of real-time transmission of aircraft radar data, 
assimilation of the data with a state-of-the-art technique, and both 1.5 km deterministic model 
and a 4.5 km ensemble model. The improvements in track and intensity from this test provided 
optimism for considerably advanced guidance for Atlantic tropical cyclone forecasting in 2-3 
years when such computer resources become operational. 
 
Tsunami Early Warning System for the Caribbean 
 
9.3 The Committee welcomed the presentation by Dr. Mark Guishard on the current and 
future capabilities of the IOC ICG for the Tsunami and Other Coastal Hazards Warning System 
for the Caribbean and Adjacent Regions. The summary of the presentation is given in Appendix 
VI. The Committee noted that the Tsunami Early Warning System for the Caribbean region is 
currently provided on an interim basis by the PTWC and further noted that this capability is 
expected to transfer to the proposed Caribbean Tsunami Warning Centre once this is 
established.   
 
9.4 The Committee recommended that the proposed RA IV Working Group on Disaster Risk 
Reduction and Service Delivery (DRR-SD) include representation on the ICG within their Terms 
of Reference. The Committee also agreed with the suggestion that the ICG be invited to 
participate in the work of the Hurricane Committee. It further recommended that the work of the 
WG DRR-SD be coordinated with that of the Hurricane Committee and that a representative of 
that body participate in the Committee’s session. 
 
10. SCIENTIFIC LECTURES AND DISCUSSIONS 
 
10.1 The following scientific lectures were presented during the session: 
 

·  Possibility of Tropical Cyclone Formation Bulletins from Consensus of Dynamical Models 
 - Prof Russell L Elsberry (USA) 
 
·  Hurricane Forecast Intensity Program 
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 - Prof Russell L Elsberry (USA) 
 
·  New World Record Wind Gust in Tropical Cyclone 
 - Dr José Ma. Rubiera Torres  (Cuba) 
 
·  Hurricane Hunter Operations 
 - Lt. Col. David Borsi (USA) 
 
 
·  ECLAC Methodology for Socio-economic Assessment of Disasters 

 - Dr. Asha Kambon (ECLAC) 
 
10.2 The lectures were followed by discussions in which all actively participated. 
 
11. DATE AND PLACE OF THE THIRTY-SECOND SESSION (Agenda  item 10) 
 
11.1 The delegate from Bermuda (United Kingdom) informed the Committee that his country 
would consider hosting the thirty-second session of the RA IV Hurricane Committee in Hamilton, 
Bermuda in 2010.  . 
  
11.2 The Committee welcomed the offer of the United Kingdom.  A final decision will be made 
by the WMO Secretariat based on the cost analysis and available resources. 
 
12. CLOSURE OF THE SESSION (Agenda item 11) 
 
 The report of the thirty-first session of the Committee was adopted at its final meeting at 
1145 hours on 24 April 2009. 
 
 

_____________________ 
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 E-mail: TSutherland@cmo.org.tt 
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CAYMAN ISLANDS Mr. John Tibbetts 
 Chief Meteorolgist 
 Tel No.:  (345) 949 4528 
 Fax No.: (345) 945 5773 

E-mail:      
John.Tibbetts@caymanaiports.com 
 
Mr. Fred Sambula 
Director 
Tel No.:   (345) 943 7070 
 Fax No.: (345) 943 7071 
E-mail: 
fred.sambula@caymanairports.com 

 
 
COLOMBIA  Mr. Humberto Gonzalez 
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REVIEW OF THE PAST HURRICANE SEASON 

 
SUMMARY OF THE PAST SEASON 

 
RSMC Miami 2008 Atlantic and eastern North Pacific Hurricane Season Summary 

 
(Submitted by the RSMC Miami, USA) 

 
 
 
ATLANTIC 
 

Tropical cyclone activity during the 2008 Atlantic hurricane season was above average.  
Sixteen tropical storms occurred, of which eight became hurricanes and five strengthened into 
major hurricanes, category 3 or higher on the Saffir-Simpson Hurricane Scale (SSHS).  These 
numbers are well above the long-term averages of 11, 6, and 2 respectively.  In terms of the 
Accumulated Cyclone Energy (ACE) index, which is defined by the sum of the squares of the 
maximum wind speed at 6-h interval for all the season’s tropical storms and hurricanes, 2008 
had 166% of the long-term median value.  This was almost as much ACE as the 2006 and 2007 
seasons combined.  There was one tropical depression that did not reach tropical storm 
strength. 

 
The season featured many devastating landfalls, particularly for Belize to the Greater 

Antilles to the Turks and Caicos Islands.  Hurricanes Gustav, Ike, and Paloma hit Cuba, as well 
as Tropical Storm Fay, causing catastrophic damage.  Haiti was hit by Gustav and seriously 
affected by heavy rains from Fay, Ike and Hurricane Hanna.  Paloma struck the Cayman Islands 
as a major hurricane, while Omar was a major hurricane as it passed near the Northern Leeward 
Islands.  In addition, six consecutive named cyclones hit the United States, including Hurricanes 
Dolly, Gustav, and Ike.  The estimated death toll from the 2008 Atlantic tropical cyclones is 
approximately 750. 

 
The life cycle of each Atlantic tropical storm and hurricane (corresponding to the dates 

given in Table 1) includes the tropical depression stage, but it does not include the remnant low 
stage. The tracks for the Atlantic season’s tropical storms and hurricanes, including their tropical 
depression and remnant low stages (if applicable), are shown in Fig. 1.  In the individual storm 
descriptions, all dates and times are based on Universal Coordinated Time (UTC).  
 
 
Tropical Storm Arthur (31 May – 1 June)    

  
The development of Arthur appears to have been the result of a combination of the low- 

to mid-level remnants of eastern Pacific Tropical Storm Alma and a westward-moving tropical 
wave over the Caribbean Sea. A broad low pressure area formed in the Gulf of Honduras on 
May 30, and the low strengthened to a tropical storm early on May 31 about 50 miles east of 
Belize City, Belize.  The maximum winds increased to 45 mph later that day before the storm 
made landfall in northeastern Belize. After landfall, winds of tropical-storm force continued over 
portions of the northwestern Caribbean Sea until the cyclone weakened to a tropical depression 
early on June 1. The depression then turned toward the west and then west-southwest, with the 
system dissipating near the northern border between Guatemala and Mexico early the next day. 
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Arthur produced storm total rainfalls of up to 15 inches, which caused devastating floods 
in Belize.  The storm caused five deaths and an estimated $78 million U. S. in damage in that 
country. 

 
Hurricane Bertha (3-20 July) 

 
Bertha developed from a strong tropical wave that moved off the west coast of Africa on 

July 1. The system became a tropical depression early on July 3 over the far eastern Atlantic 
about 245 miles south-southeast of the Cape Verde Islands. The depression strengthened into a 
tropical storm a short time later while passing south of the Cape Verde Islands.  Bertha changed 
little in strength during the next couple of days as it moved quickly west-northwestward over 
cooler sea surface temperatures.  The cyclone reached warmer waters late on July 6 and 
strengthened, becoming a hurricane early on July 7 about 850 miles east of the northern 
Leeward Islands. Turning northwestward, Bertha rapidly intensified to an estimated peak 
intensity of 125 mph (category 3 on the Saffir-Simpson Hurricane Scale) later that day.  Figure 2 
depicts Bertha near the time of the cyclone’s peak intensity. Increased vertical wind shear on 
July 8 caused Bertha to weaken, but the cyclone re-intensified on July 9 as the shear relaxed. 
During the next couple of days, Bertha gradually weakened and turned north-northwestward with 
a decrease in forward speed. On July 12-13, Bertha stalled a couple of hundred miles south-
southeast of Bermuda and weakened to a tropical storm.  On July 14, the cyclone began moving 
slowly northward with the center passing about 45 miles east of Bermuda. After passing the 
island, Bertha's forward speed again decreased as the storm turned eastward and 
southeastward around a large deep-layer low over the central Atlantic. Bertha accelerated 
northeastward and reached hurricane strength again on July 18.  The hurricane passed about 
460 miles southeast of Cape Race, Newfoundland before becoming extratropical over the north 
Atlantic on July 20.  The extratropical low continued northeastward toward Iceland where it 
merged with a larger low pressure area on July 21. 

 
Bertha brought tropical storm conditions to Bermuda during its close approach on July 

14.  The Bermuda Maritime Operations Center (elevation 255 ft) reported sustained winds of 68 
mph (elevation 255 ft), while Commisioner’s Point (elevation 262 ft) reported a wind gust of 91 
mph.  Minor wind and freshwater flooding damage occurred on the island.  In additionally, large 
swells caused by the hurricane affected the east coast of the United States, resulting in three 
drowning deaths on the New Jersey coast.  Bertha's 17 days as a tropical cyclone makes it the 
longest-lived July tropical cyclone of record in the Atlantic basin. 

 
Tropical Storm Cristobal (19-23 July) 

 
Cristobal had a non-tropical origin.  A decaying frontal trough extended from the Gulf of 

Mexico across Florida into the Atlantic off the southeastern coast of the United States on July 
15.  A low pressure area formed along the trough near the southwest coast of Florida on July 16 
and moved northeastward across Florida into the Atlantic.  The system gradually became better 
organized, and a tropical depression formed early on July 19 about 70 miles east of the Georgia-
South Carolina border.  The cyclone intensified into a tropical storm later that day.  Moving 
northeastward, the center of Cristobal passed just offshore of the North Carolina coast on July 
20, and then moved away from the mid-Atlantic states on July 21.  Maximum sustained winds 
reached an estimated 65 mph on July 22 while Cristobal was centered about 205 miles 
southeast of Cape Cod, Massachusetts.  Continuing northeastward, Cristobal was absorbed by 
a non-tropical low pressure area southeast of Nova Scotia on July 23.  Although the center of 
Cristobal passed near the North Carolina coast, the strongest winds remained offshore and 
there was little impact on land. 
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Hurricane Dolly (20-25 July)  
 
Dolly originated from a tropical wave that emerged from the west coast of Africa on July 

11. The system moved rapidly westward and generated a surface low pressure area about 1600 
miles east of the Windward Islands on July 13. The low crossed the Windward Islands and 
entered the eastern Caribbean Sea early on July 17.  While traversing the eastern and central 
Caribbean, the system had a broad low-level circulation with winds to tropical storm force in 
squalls but lacked a definite center of circulation. On July 20, the system reached the western 
Caribbean, and a well-defined circulation center formed, marking the formation of a tropical 
storm about 310 miles east of Chetumal, Mexico. The storm moved northwestward and became 
disorganized while the center passed near the northeastern Yucatan Peninsula.  The center 
soon reorganized over the Gulf of Mexico just north of the Yucatan Peninsula on July 21 and 
headed west-northwestward toward the coast of the western Gulf.  The next day, Dolly turned 
toward the northwest and strengthened into a hurricane. Dolly reached a peak intensity of 100 
mph (category 2) on July 23, then weakened to a category 1 hurricane before making landfall on 
South Padre Island, Texas, later that day.  After landfall the cyclone steadily weakened but 
produced heavy rains as it moved farther inland.  

 
Dolly brought hurricane conditions to the lower Texas and northeastern Mexican coasts.  

A storm chaser on the coast east of Matamoros in northeastern Mexico reported sustained 
winds of 96 mph and a peak gust of 118 mph.  Harlingen, Texas reported 15.00 inches of rain.  
One person drowned in rough surf in the Florida panhandle, and Dolly’s winds, tides, and rains 
caused an estimated $1.05 billion damage in the United States. 

 
Tropical Storm Edouard (3-6 August)  

 
Edouard formed from the remnants of a front that moved southward into the northern 

Gulf of Mexico on August 2.  An area of low pressure formed along the front and developed into 
a tropical depression on August 3 about 160 miles south of Pensacola, Florida. Moving 
westward, the depression became a tropical storm later that day.  The system moved west-
northwestward south of the Louisiana coast on August 4.  Maximum sustained winds increased 
to 65 mph before Edouard made landfall on the upper Texas coast on August 5.  Edouard 
moved inland and weakened to a depression early on August 6, and dissipated over north-
central Texas later that day. 

 
Edouard caused tropical-storm conditions along the upper Texas and southwestern 

Louisiana coasts.  Texas Point, Texas reported sustained winds of 57 mph with a gust of 71 
mph.  Baytown, Texas reported 6.48 inches of rain.  The storm caused one death at sea and 
minor property damage on land. 
 
Tropical Storm Fay (15-26 August)  

 
Long-lived Fay was the first of a series of tropical cyclones that seriously impacted the 

Greater Antilles.  The storm formed from a tropical wave that moved westward from the coast of 
Africa on August 6.  A broad low pressure area formed on August 14 as the wave moved across 
the Leeward and Virgin Islands.  The low developed into a tropical depression just after crossing 
Puerto Rico on August 15 and became a tropical storm a few hours later as it moved into the 
Dominican Republic.  Fay crossed the Windward Passage on August 16, and strengthened 
slightly  
before the center made landfall in southeastern Cuba on the next day. Responding to a break in 
the subtropical ridge over Florida, Fay turned north-northwestward and crossed central Cuba on 
August 18.  Later that day, the center passed over Key West, Florida.  The storm turned 
northeastward and made landfall near Cape Romano, Florida early on August 19.  The storm 
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strengthened even after this landfall, and maximum sustained winds reached a peak of 70 mph 
as the center passed near Lake Okeechobee later that day.  The center of Fay emerged into the 
Atlantic near Cape Canaveral, Florida on August 20, where it stalled for a time before beginning 
a slow westward motion.  The cyclone moved across the northern Florida Peninsula the next 
day, into the northeastern Gulf of Mexico on August 22. It made its final landfall in the eastern 
Florida Panhandle on August 23. Fay moved erratically westward across Alabama and 
Mississippi on August 24-25, then moved slowly northeastward on August 26.  The cyclone 
became extratropical over Tennessee on August 27 and was absorbed by another low the next 
day. 

 
The strongest surface winds observed in Fay were at Moore Haven, Florida, where 

sustained winds of 62 mph and a gust of 78 mph were reported.  Melbourne, Florida reported a 
storm-total rainfall of 27.65 inches.  The main impact of the storm was from the widespread 
heavy rains that caused flooding in the Greater Antilles and the southeastern United States.  
However these rains also provided drought relief for parts of the southeastern United States.  
The storm caused 13 deaths – five each in the Dominican Republic and Florida along with three 
in Haiti.  The storm caused an estimated $560 million in damage in the United States.  Fay made 
landfall eight times during its life, including a record four landfalls in Florida. 

 
Hurricane Gustav (25 August – 4 September) 

 
The destructive Gustav was the strongest hurricane of the season.  It originated from a 

tropical wave that emerged from the west coast of Africa on August 13. The wave first showed 
signs of organization on August 18. However, significant development did not occur until the 
system was over the southeastern Caribbean Sea on August 24. A tropical depression formed 
early on August 25 about 110 miles northeast of Bonaire in the Netherland Antilles. The 
depression moved northwestward and strengthened rapidly, becoming a tropical storm later that 
day and a hurricane early on August 26.  Gustav made landfall on the southwestern peninsula of 
Haiti as a category 1 hurricane later that day. The cyclone weakened to a tropical storm and 
moved slowly westward just north of the southwestern peninsula of Haiti on August 27, and then 
turned west-southwestward early on August 28.  Gustav resumed a westward motion later that 
day and moved over Jamaica. On August 29, Gustav turned northwestward on the south side of 
a high pressure ridge over Florida and re-intensified into a hurricane as it approached the 
Cayman Islands. The cyclone passed through those islands early on August 30 as a category 1 
hurricane, and then rapidly intensified into a major hurricane (fig.3) later that day. Gustav made 
landfalls on the Isle of Youth and the Cuban province of Pinar del Rio on August 30 as a high-
end category 4 hurricane with maximum sustained winds near 150 mph. The center emerged 
into the southeastern Gulf of Mexico early on August 31 and accelerated northwestward across 
the Gulf.  It made its final landfall near Cocodrie, Louisiana on September 1 as a category 2 
hurricane. After landfall, Gustav weakened to a tropical depression over northwestern Louisiana 
on September 2. It became an extratropical low over the mid-Mississippi Valley on September 4 
and finally absorbed by another extratropical low over the central Great Lakes the next day. 

 
Gustav brought hurricane conditions to portions of western Cuba, with the strongest 

winds reported at Paso Real de San Diego in Pinar del Rio province.  This station reported a 1-
minute mean wind of 155 mph with a peak gust of 211 mph.  The gust is potentially a world 
record for wind observed in a tropical cyclone, and the World Meteorological Organization is 
currently investigating the validity of the report.  Hurricane conditions also occurred over portions 
of southern Louisiana.  The National Ocean Service station at the Southwest Pass of the 
Mississippi River reported 6-minute mean winds of 91 mph with a gust to 117 mph.  Strong 
winds accompanied Gustav well inland, with wind gusts of tropical-storm force occurring as far 
north as central Arkansas.  Gustav also brought hurricane conditions to the southwestern 
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peninsula of Haiti.  Widespread heavy rains accompanied the hurricane, with Larto Lake, 
Louisiana reporting 21.00 inches. 

 
Gustav left a long trail of death and destruction.  Major wind and storm surge damage 

occurred during Gustav's landfalls in Cuba, while heavy rains in Haiti caused destructive 
mudslides. Strong winds, high storm surges, and heavy rains also caused an estimated $4.3 
billion in damage in the United States, primarily in Louisiana.  Winds and flooding caused an 
estimated $215 million U. S. damage in Jamaica.  The estimated death toll from Gustav is 112, 
including 77 in Haiti, 15 in Jamaica, 8 in the Dominican Republic, 7 in Louisiana, 4 in Florida, 
and 1 at sea. 

 
Hurricane Hanna (28 August – 7 September)  

 
Hanna formed from a tropical wave that moved off the west coast of Africa on August 19. 

The shower and thunderstorm activity gradually increased as the wave progressed westward 
across the Atlantic, and on August 26 the wave spawned an area of low pressure about 550 
miles east-northeast of the northern Leeward Islands.  Additional development during the next 
couple of days led to the formation of a tropical depression about 325 miles east-northeast of the 
northern Leeward Islands early on August 28. The depression became a tropical storm 12 hours 
later.  Hanna moved generally west-northwestward over the next several days, passing a couple 
hundred miles north of the Leeward Islands and Puerto Rico.  On September 1, the high 
pressure ridge over Florida caused Hanna to move southwestward, and it rapidly strengthened 
into a hurricane as the shear diminished. Hanna reached a peak intensity of 85 mph as its 
center passed over portions of the Caicos Islands early on September 2. Strong northerly shear 
then developed, and the hurricane weakened to a tropical storm later that day as it continued to 
move very slowly southward. Over the next day or so Hanna made a counter-clockwise loop 
between the Turks and Caicos Islands and the northern coast of Hispaniola.  

 
After completing the loop, Hanna moved north of the Turks and Caicos late on 

September 3 and then turned northwestward on the southwest side of the subtropical ridge.  The 
center passed just east of the central Bahamas on September 4. The next day, the cyclone 
moved just east of the northwestern Bahamas and then turned northward, passing about 175 
miles east of the coast of the northern Florida Peninsula.  Hanna accelerated northward and 
made landfall early on September 6 near the border of North and South Carolina with 70 mph 
winds. The storm turned northeastward over North Carolina and moved along the mid-Atlantic 
coast.  Hanna became extratropical over southern New England early on September 7. The 
extratropical remnants of Hanna passed over southeastern Canada and then turned eastward, 
becoming ill-defined east of Newfoundland on September 8. 

   
Hanna caused mostly tropical-storm conditions in the Turks and Caicos Islands, portions 

of the Bahamas, and portions of the eastern United States, with several reports of sustained 
winds of 60-65 mph.  The main impact from the storm was very heavy rainfall over Haiti, with the 
resulting flooding causing an estimated 500 deaths.  Hanna produced minor wind and flood 
damage in the Turks and Caicos Islands.  In the United States, Hanna caused an estimated 
$160 million dollars of damage. 

 
Hurricane Ike (1-14 September)  

 
Ike was a long-lived and intense Cape Verde hurricane that caused extensive damage 

and many deaths across portions of the Caribbean and the coasts of Texas and Louisiana.  It 
originated from a well-defined tropical wave that moved off the coast of west Africa on August 
28, and then became a tropical depression on September 1 about 775 miles west of the Cape 
Verde Islands. The depression quickly strengthened to a tropical storm later that day, then 
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intensified gradually for the next two days as it moved west-northwest over the tropical Atlantic. 
Rapid strengthening occurred on September 3, and Ike became a major hurricane.  Ike reached 
an estimated peak intensity of 145 mph (category 4) on September 4 when it was located 550 
miles northeast of the Leeward Islands.  Thereafter, strong high pressure over the western 
Atlantic generated northeasterly vertical shear over the Ike, and the cyclone weakened slightly 
as it moved west-southwestward on September 5-6.  The weakening trend was short-lived, 
however, as Ike regained category 4 status just before moving across the Turks and Caicos 
Islands on September 7 as shown in Fig. 4.  The center of the hurricane then passed over Great 
Inagua Island in the southeastern Bahamas at category 3 strength. 

 
Ike turned westward and re-intensified making landfall along the northeast coast of Cuba 

in the province of Holguin early on September 8 with maximum sustained winds near 135 mph 
(category 4). Thereafter, Ike weakened to a category 1 hurricane as it moved across eastern 
Cuba before re-emerging off the south coast of the island later that day. Ike made a second 
landfall in Cuba over the extreme southeastern part of the province of Pinar del Rio on 
September 9 with winds of 80 mph (category 1), and it moved into the southeastern Gulf of 
Mexico later that day.  

 
Ike developed a large wind field as it moved northwestward across the Gulf of Mexico 

over the next three days, with tropical-storm-force winds extending up to 275 miles from the 
center and hurricane-force winds extending up to 115 miles from the center.  The hurricane 
gradually intensified as it moved across the Gulf toward the Texas coast and made landfall over 
the north end of Galveston Island in the early morning hours of September 13 at category 2 
strength with maximum sustained winds of 110 mph. Ike weakened as it moved inland across 
eastern Texas and Arkansas, then it became extratropical over the middle Mississippi Valley on 
September 14.  The extratropical remnants of Ike then moved rapidly through the Ohio Valley 
and into Canada, producing wind gusts to hurricane force along the way.  The remnants were 
absorbed by another low pressure system over southeastern Canada on September 15. 

 
Grand Turk Island reported sustained winds of 116 mph, while Crab Lake, Texas 

reported a 1-minute mean wind of 96 mph and a peak gust of 111 mph.  Palo Seco, Cuba 
reported sustained winds of 87 mph and a peak gust of 123 mph.  Storm surges of 15 to 20 ft 
above normal tide levels occurred along the Bolivar Peninsula of Texas and in much of the 
Galveston Bay area, with surges of up to 10 ft above normal occurring as far east as south 
central Louisiana.  Storm total rainfall from Ike was as much as 19 inches in southeastern Texas 
and as much as 14 inches in Cuba.  During Ike’s extratropical phase, Columbus, Ohio and 
Louisville, Kentucky reported wind gusts of 75 mph. 

 
Ike left a long trail of death and destruction, and in many places it compounded the 

problems caused by Fay, Gustav, and Hanna.  It is estimated that flooding and mud slides killed 
74 people in Haiti and 2 in the Dominican Republic. No deaths were reported in the Turks and 
Caicos Islands or the southeastern Bahamas, although widespread damage to property 
occurred in the area. Ike also caused extensive wind and storm surge damage as it crossed 
Cuba, and seven deaths were reported there. Ike’s storm surge devastated the Bolivar 
Peninsula of Texas, and surge, winds, and flooding from heavy rains caused widespread 
damage in other portions of southeastern Texas, western Louisiana, and portions of Arkansas.  
Twenty people were killed in these areas, with 34 others still missing.  Property damage in the U. 
S. from Ike as a hurricane is estimated at $19.3 billion.  In addition, as an extratropical system 
over the Ohio Valley, Ike was directly or indirectly responsible for 28 deaths and over $1 billion in 
property damage. 
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Tropical Storm Josephine (2-6 September)  
 
Josephine developed from a well-organized tropical wave that departed the west coast of 

Africa late on August 31.  The wave spawned a tropical depression early on September 2 about 
315 miles south-southeast of Sal in the Cape Verde Islands. The depression became a tropical 
storm six hours later while the system moved west-northwestward.    Josephine reached an 
estimated peak intensity of 65 mph on September 3. Thereafter, a combination of moderate to 
strong southwesterly wind shear and cooler waters caused the storm to weaken slowly.  On 
September 6, Josephine weakened to a tropical depression and then degenerated into a 
remnant low.  The low continued to move generally westward for the next several days before 
dissipating on September 10 about 520 miles east of Guadeloupe in the Leeward Islands. 

 
Hurricane Kyle (25-29 September)  
 

Kyle originated from a tropical wave and an associated area of low pressure that moved 
westward from the coast of Africa on September 12.  The low became better defined over the 
Windward Islands on September 19 and moved slowly northwestward, passing near Puerto Rico 
on September 21 and over Hispaniola on September 22-23.  The low moved north of Hispaniola 
on September 24 and intensified into a tropical storm early the next day.  Kyle moved on a 
general northward track and became a hurricane as it passed about 345 miles west of Bermuda 
on September 27.  It reached an estimated peak intensity of 85 mph the next day, and then it 
weakened slightly before making landfall near Yarmouth, Nova Scotia early on September 29.  
Kyle lost tropical characteristics over New Brunswick later that day and was absorbed by 
another extratropical low on September 30. 

  
Baccaro Point, Nova Scotia reported sustained winds of 60 mph with a gust to 77 mph.  

Kyle’s winds and associated surf caused minor damage in Nova Scotia.  The pre-Kyle low 
caused rainfalls of up to 30 inches in Puerto Rico, with the resulting floods and mudslides 
causing six deaths. 

 
Tropical Storm Laura (29 September  – 1 October)  

 
Laura originated from a non-tropical low pressure system over the central north Atlantic.  

The cyclone formed on September 26, and as an extratropical low it produced hurricane-force 
winds the next day.  Although the system then weakened, it acquired the characteristics of a 
subtropical storm on September 29 about 750 miles south-southeast of Cape Race, 
Newfoundland.  Laura initially moved west-northwestward but then turned northward by 
September 30, when it acquired full tropical characteristics and maximum winds estimated near 
60 mph.  Laura turned north-northeastward and became a non-convective low on October 1 
about 300 miles east of Cape Race.  The low merged with a front and became extratropical the 
next day, with the cyclone again developing hurricane-force winds on October 3.  The cyclone 
was absorbed by a larger low the next day west of the British Isles. 

 
  

Tropical Storm Marco (6-7 October)  
 
Marco formed out of a broad area of low pressure that had persisted over the 

northwestern Caribbean Sea and the Yucatan Peninsula for several days at the end of 
September. By October 4, a small circulation formed near Belize, which then moved inland over 
the Yucatan Peninsula.  The low emerged over the Terminos Lagoon in the state of Campeche 
late on October 5 and developed into a tropical depression.  The depression quickly 
strengthened to a tropical storm as it moved west-northwestward across the Bay of Campeche, 
and the cyclone reached a peak intensity of 65 mph early on October 7. Marco made landfall 
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later that day at that same intensity between Tuxpan and Veracruz. The cyclone weakened 
rapidly and dissipated shortly after landfall. 

 
Marco caused no casualties or significant damage. Although the historical record on 

storm size dates back only to 1988, Marco's 12 mile extent of tropical-storm force winds makes it 
the smallest tropical storm on record in the Atlantic basin. 

 
Tropical Storm Nana (12-14 October) 

 
Short-lived Nana formed from a tropical wave that left the coast of Africa on October 6.  

The wave spawned a tropical depression on October 12 about 795 miles west of the Cape 
Verde Islands, which became a tropical storm later that day. As Nana moved steadily west-
northwestward, southwesterly upper-level vertical wind shear caused the cyclone to weaken to a 
tropical depression on October 13. The system degenerated into a remnant low the next day 
and eventually dissipated late on October 15 about 940 miles east-northeast of the Leeward 
Islands. 

 
Hurricane Omar (13-18 October)  

 
Omar formed from a tropical wave that moved westward from the coast of Africa on 

September 30.  The wave moved slowly across the tropical Atlantic and reached the Lesser 
Antilles on October 9.  The shower activity showed signs of organization on October 11, and a 
tropical depression formed on October 13 about 190 miles south of the southeastern tip of the 
Dominican Republic.  The cyclone moved slowly and erratically on October 13-14, and it 
became a tropical storm on October 14 about 145 miles north-northeast of Aruba.  Omar turned 
northeastward and accelerated the next day as it became a hurricane.  It rapidly strengthened to 
a peak intensity of 135 mph (category 4) early on October 16 as it passed through the Virgin and 
northern Leeward Islands.  (See Fig. 5). Later that day, southwesterly vertical wind shear caused 
rapid weakening to a category 1 hurricane.  A temporary decrease in the shear allowed Omar to 
briefly re-intensify on October 17 as it moved quickly northeastward over the open Atlantic.  
However, a combination of increased shear and cooler sea surface temperatures caused Omar 
to again weaken, and the cyclone decayed to a remnant low on October 18 about 865 miles 
south-southeast of Cape Race, Newfoundland.  This low moved slowly northeastward and 
dissipated early on October 21 about 800 miles west of the Azores. 

 
Omar directly affected the northern Leeward Islands, as well as St. Croix in the Virgin 

Islands, with damage from wind, tides, and surf reported in these areas.  However, the strongest 
winds of the hurricane remained over water.  French St. Martin reported a wind gust of 81 mph.  
Swells generated by the hurricane affected the westward-facing shores of other islands in the 
Lesser Antilles.  There were no reports of casualties from Omar. 

 
Hurricane Paloma (5-10 November)  

 
Paloma formed from a broad area of disturbed weather that developed in the 

southwestern Caribbean Sea on November 1. The disturbance slowly became better organized 
and developed into a tropical depression on November 5 about 135 miles southeast of Cabo 
Gracias a Dios. The depression moved slowly to the northwest and became a tropical storm on 
November 6 about 70 miles east of Cabo Gracias a Dios. Later that day, Paloma turned toward 
the north and began rapid intensification, becoming a hurricane early on November 7 about 180 
miles south-southwest of Grand Cayman.  The hurricane turned to the northeast, with maximum 
winds reaching 145 mph just after the center passed very close to the Cayman Islands of Little 
Cayman and Cayman Brac on November 8 as shown in Fig 6.  Vertical wind shear then greatly 
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increased, and Paloma weakened to a category 2 hurricane before making landfall near Santa 
Cruz del Sur, in the province of Camagüey, Cuba on November 9.   

 
After landfall, Paloma moved slowly toward the northwest and rapidly weakened due to 

strong vertical wind shear and interaction with land.   The cyclone weakened to a tropical 
depression later on November 9 and degenerated into a remnant low the next day.  The 
remnant low made a loop off the north-central coast of Cuba on November 10-11, and then 
moved southward and southwestward across central Cuba into the northwestern Caribbean.  
The low turned toward the west-northwest and moved across the western tip of Cuba into the 
Gulf of Mexico early on November 13.  The low dissipated over the northeastern Gulf of Mexico 
on November 14, with the remnant trough reaching the Florida Panhandle later that day. 

  
An unofficial station on Cayman Brac reported a sustained wind of 151 mph at an 

elevation of 240 ft, while Santa Cruz del Sur reported sustained winds of 90 mph and a peak 
gust of 121 mph.  Paloma’s winds and storm surge caused heavy damage on Cayman Brac and 
Little Cayman and near Santa Cruz del Sur in Cuba.  There are no reported casualties from the 
hurricane. 

 
Table 1.  2008 Atlantic hurricane season statistics  

 

Storm 
Name Class* Dates** 

Maximum 
Winds 
(mph) 

Minimum 
Central 

Pressure 
(mb) Deaths 

U. S. 
Damages 
($million) 

Arthur TS May 31 – Jun 1 45 1004 5  
Bertha MH Jul 3 – 20 125 952 3  
Cristobal TS Jul 19 – 23 65 998   
Dolly H Jul 20 – 25 85 963 1 1050 
Edouard TS Aug 3 – 6 65 996 1 minor*** 
Fay TS Aug 15 – 26 70 986 13 560 
Gustav MH Aug 25 – Sep 4 150 941 112 4300 
Hanna H Aug 28 – Sep 7 85 977 ~500 160 
Ike MH Sep 1 – 14 145 935 103 19300 
Josephine TS Sep 2 – 6 65 994   
Kyle H Sep 25 - 29 85 984   
Laura TS Sep 29 – Oct 1 60 994   
Marco TS Oct 6 – 7 65 998   
Nana TS Oct 12 – 14 40 1004   
Omar MH Oct 13 – 18 135 958  5 
Paloma MH Nov 5 – 10 145 945   

 
* TS - tropical storm, maximum sustained winds 39-73 mph; H - hurricane with maximum sustained winds 
74-110 mph; MH - major hurricane, hurricane with maximum sustained winds 111 mph or higher. 
 
** Dates based on UTC time and include the tropical depression stage. 
 
*** Only minor damage was reported and the extent of the damage was not quantified. 
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Fig. 1. Tracks of Atlantic tropical storms and hurricanes of 2008.   
The letter indicators correspond to the names of the storms 
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Fig.2. Remapped GOES-12 visible image of Hurricane Bertha at 2015 UTC July 7, 2008.   
Image courtesy of the NOAA Environmental Visualization Program 
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Fig. 3. Moderate Resolution Imaging Spectroradiometer (MODIS) visible image of Hurricane 
Gustav at 1605 UTC August 30, 2008.   

Image courtesy of NASA MODIS Rapid Response System 
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Fig.4  MODIS visible image of Hurricane Ike at 1825 UTC September 7, 2008.  
Image courtesy of NASA MODIS Rapid Response System 
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Fig. 5.  GOES-12 infrared image of Hurricane Omar at 0245 UTC October 16, 2008.  
Image courtesy of the NOAA National Climatic Data Center 
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Fig. 6. GOES-12 visible image of Hurricane Paloma at 1415 UTC November 8, 2008.   
Image courtesy of the NOAA National Climatic Data Center 
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EASTERN NORTH PACIFIC 
 

Tropical cyclone activity during the 2008 eastern North Pacific season was below average. 
Sixteen tropical storms occurred, of which seven became hurricanes and two became major 
hurricanes.  Although the number of tropical storms was near average, the numbers of hurricanes 
and major (category three or stronger on the SSHS) hurricanes were below average.  Many of the 
tropical cyclones experienced strong easterly shear, which led to several weak and short-lived 
storms.  In terms of the Accumulated Cyclone Energy (ACE) index, which is defined by the sum of the 
squares of the maximum wind speed at 6-h intervals for all of the season’s tropical storms and 
hurricanes, 2008 had about 75% of the long-term median value of ACE.  It is worth noting that ten out 
of the past fourteen hurricane seasons have been below average in the eastern Pacific.  Among the 
significant events of the year were Hurricane Norbert, the strongest storm on record to strike the 
western Baja California peninsula, and Tropical Storm Alma, which was the only tropical storm on 
record to make landfall along the Pacific coast of Nicaragua.   

 
The life cycle of each eastern North Pacific tropical storm and hurricane (corresponding to the 

dates given in Table 1) includes the tropical depression stage, but it does not include the remnant low 
stage. The tracks for the eastern North Pacific season’s tropical storms and hurricanes, including their 
tropical depression and remnant low stages (if applicable), are shown in Fig. 7 a, b.  

 
Alma (29-30 May) 

  
 Tropical Storm Alma had an unusual origin for an eastern North Pacific tropical cyclone.  

Unlike most tropical cyclones in the basin, it appears that Alma formed without the assistance of a 
tropical wave.  Instead, Alma originated from a nearly stationary trough of low pressure that became 
established over the far eastern portion of the basin in late May.  The low pressure area moved 
eastward, steered by a larger cyclonic gyre over the area.  Showers and thunderstorms eventually 
became organized around the low, leading to the formation of a tropical depression early on 29 May, 
centered about 100 miles west-northwest of Cabo Blanco, Costa Rica.  This genesis location is 
farther east than any eastern North Pacific tropical cyclone on record (excluding cyclones that 
originated in the Atlantic basin, crossed Central America, and reformed in the eastern Pacific). 

 
After genesis, the depression turned northward and strengthened, becoming a tropical storm six 

hours later.  Alma continued to quickly intensify, reaching an estimated peak intensity of 65 mph while 
centered about 55 miles southwest of Managua, Nicaragua.  Alma maintained this intensity until 
landfall, which took place at about 1945 UTC 29 May along the Pacific coast of Nicaragua, just 
southwest of Leon.   The storm weakened over the mountains of Honduras, becoming a tropical 
depression the next day.  A remnant low- to mid-level circulation, however, appears to have moved 
into the extreme western Caribbean and played a role in the development of Atlantic basin Tropical 
Storm Arthur on 31 May. 

 
 Media reports indicate that Alma caused two fatalities, one from flooding in Nicaragua and 

one when a fishing vessel sank offshore.  Two other individuals on the vessel and seven others on 
another boat that sank were reported missing.  Severe flooding was reported in Costa Rica that 
caused at least 33 million US dollars in damage. 

 
Boris (27 June – 4 July) 

 
 Hurricane Boris formed on 27 June from an area of low pressure associated with a tropical 

wave.  This wave left the coast of western Africa on 14 June, moved across the tropical north Atlantic 
as a distinct disturbance, and crossed into the eastern North Pacific on 22 June.  Convection slowly 
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became organized during the next few days as the wave continued moving westward.  Early on 27 
June, the system developed into a tropical depression about 605 miles south-southwest of 
Manzanillo, Mexico, and became a tropical storm later that day.  Boris moved generally toward the 
west around a middle level ridge over Mexico during the next two days with little change in intensity.  
On 29 June, the cyclone strengthened to near hurricane strength while a ragged eye was apparent 
for several hours.  Boris became a hurricane early on 1 July, reaching a peak intensity of 80 mph.  On 
2 July, Boris weakened to a tropical storm due to the effects of cooler sea surface temperatures.  
Slow weakening continued and Boris became a tropical depression on 3 July, degenerating into a 
remnant low the next day about 1460 miles west-southwest of the southern tip of Baja California.  The 
remnant low dissipated a few days later just before entering the central Pacific basin (west of 140ºW). 

 
Cristina (27-30 June) 

 
 Tropical Storm Cristina had its origins in a tropical wave that crossed Central America on 21 

June and moved into the eastern Pacific by 22 June.  For the next several days, an area of showers 
and thunderstorms associated with the wave moved westward within the intertropical convergence 
zone (ITCZ) with little change in organization.  The organization of the system’s cloud pattern began 
to increase on 26 June, and by 27 June the system formed into a tropical depression while centered 
about 1050 miles southwest of the southern tip of Baja California.  The tropical cyclone moved west-
northwestward and strengthened to a tropical storm on 28 June.  As a mid-level high pressure system 
built to its north, Cristina turned westward and reached its peak intensity of 50 mph by early on 29 
June and then began to lose strength in a less favorable atmospheric and oceanic environment.  
Cristina weakened to a depression on 30 June and degenerated into a remnant low by early on 1 
July.  The system drifted southwestward for a couple of days before losing its identity on 3 July. 

 
Douglas (1-4 July) 

 
Tropical Storm Douglas was a weak, short-lived cyclone that formed from a tropical wave that 

traversed Central America on 27 June.  A broad low-level circulation developed the next day, but the 
low only slowly increased in organization due to strong shear.  The low became a tropical depression 
on 1 July about 280 miles southwest of Manzanillo and moved toward the northwest, paralleling the 
southwestern coast of Mexico, where it produced heavy rains.  Northeasterly shear prevented 
significant development of the tropical cyclone, and the storm reached its maximum intensity of 40 
mph before gradually weakening due to both increasing shear and cooler waters.  Douglas became a 
remnant low early on 4 July and was turned westward by the low-level flow, dissipating a couple of 
days later. 

 
Elida (11-19 July) 

  
 Hurricane Elida reached category 2 strength but did not affect land.  It formed from a tropical 

wave that left the coast of Central America on 8 July, generating a surface low a couple of days later.  
The low became organized into a tropical depression on 11 July about 360 miles south-southeast of 
Acapulco, Mexico and became a tropical storm the next day.  Elida moved west-northwestward on a 
track roughly parallel to the Pacific coast of Mexico while gradually strengthening over the next couple 
of days. It became a hurricane on 14 July about 345 miles southwest of Manzanillo.  Elida turned 
westward, and very little additional strengthening occurred during the next two days while the cyclone 
experienced moderate easterly wind shear. By 16 July this shear diminished, and Elida began to 
strengthen.  An eye feature became apparent on microwave images, and the cyclone reached its 
peak intensity of 105 mph on that day. Gradual weakening of the hurricane began the next day as it 
moved over cooler waters and encountered stronger shear.  Elida weakened to tropical storm 
strength on 18 July and became a tropical depression on 19 July.  Elida degenerated to a remnant 
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low about 1500 miles east of the Hawaiian Islands and by 22 July, the westward-moving remnant low 
had dissipated. 

 
Fausto (16-22 July) 

 
 Hurricane Fausto developed from a tropical wave that moved westward from the coast of 

Africa on 4 July.  This system showed signs of organization upon reaching the eastern Pacific on 13 
July, and slow development occurred during the next couple of days. A tropical depression formed on 
16 July about 550 miles southeast of Acapulco, and the cyclone acquired tropical storm status later 
that day.  After initially moving quickly toward the west, Fausto moved west-northwestward and 
slowed, becoming a hurricane on 18 July.  The hurricane then turned northwestward and slowly 
strengthened to an estimated peak intensity of 90 mph on 20 July, passing between Socorro and 
Clarion Islands.  A Mexican automated station on Clarion Island reported sustained winds of 64 mph 
with a gust of 94 mph at 1814 UTC 20 July.   However, these winds occurred several hours before 
the closest approach of the center, and later observations are unavailable. The next day, a turn 
toward the west-northwest brought Fausto over cooler waters, and it weakened to a tropical storm.  
Additional weakening occurred over the next couple of days, and the cyclone became a remnant low 
early on 23 July about 765 miles west of the southern tip of Baja California.  A day later, the low 
dissipated. 

 
Genevieve (21- 27 July) 

 
 Hurricane Genevieve developed from a tropical wave that nearly produced an Atlantic tropical 

depression near the coast of Nicaragua on 17 July.  The wave then moved westward into the Pacific 
on 19 July with limited organization due to easterly wind shear. The associated cloudiness and 
thunderstorms showed signs of organization the next day as the system moved westward to the 
south of Mexico.  The disturbance evolved into a tropical depression on 21 July about 250 miles 
south-southwest of Acapulco and intensified into a tropical storm later that day.  Over the next few 
days, Genevieve moved on a west to west-northwest track, and its intensification was somewhat 
limited because of its passage over ocean waters that had been cooled by the earlier passage of 
Fausto.   Genevieve was briefly a hurricane on 25 July while located about 575 miles southwest of 
Cabo San Lucas, Mexico, but weakened to a tropical storm early the following day.  The westward-
moving cyclone continued to spin down due to cooler waters and increasing northerly shear, 
becoming a depression early on 27 July and degenerating to a remnant low a little later that day.  
Genevieve's remnant low continued to move westward for several days before dissipating.   

 
Hernan (6-12 August) 

 
 Hurricane Hernan was the first major hurricane of the season, reaching that intensity almost a 

month past the mean first major hurricane formation date of 11 July.  The system originated from a 
tropical wave that departed the west coast of Africa on 24 July and entered the eastern Pacific on 2 
August.  The wave entered a large area of broad cyclonic flow and these features interacted to spawn 
an area of low pressure several hundred miles south of southwestern Mexico on 5 August.  The next 
day, the low became a tropical depression about 775 miles south-southwest of the southern tip of 
Baja California, and strengthened to a tropical storm twelve hours later.  Hernan generally moved 
west-northwestward while gradually strengthening over the open waters of the eastern Pacific.  On 8 
August, Hernan briefly moved westward when mid-level ridging strengthened to the north of the 
storm.  Vertical wind shear also diminished that day, and Hernan responded by intensifying to 
hurricane strength while centered about 900 miles southwest of the southern tip of Baja California.  
The hurricane then quickly intensified to a major hurricane, reaching a peak intensity of 120 mph on 9 
August (Fig. 8).  Shortly thereafter, Hernan moved over cooler waters and underwent an eyewall 
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replacement, which initiated weakening.  Hernan turned westward to west-southwestward on 12 
August, becoming a tropical storm later that day.   Associated thunderstorm activity diminished, and 
Hernan degenerated into a remnant low on 13 August while located about 1600 miles west-southwest 
of Baja California. The remnant low continued moving west-southwestward and eventually dissipated 
about 450 miles southeast of the Hawaiian Islands on 16 August.  

 
Iselle (13-16 August) 

  
 Tropical Storm Iselle was another relatively short-lived storm that did not threaten land.  The 

tropical wave that spawned Iselle left the west coast of Africa on 30 July and eventually moved into 
the eastern North Pacific on 7 August.  A surface low formed early on 8 August and showed some 
signs of convective organization.  However, the low weakened the next day, and it was not until 13 
August that the system became a tropical depression, about 210 miles south-southwest of 
Manzanillo.  The depression became a tropical storm six hours after genesis, heading erratically 
west-northwestward.  Iselle’s strengthening was short-lived, as moderate to strong vertical wind shear 
inhibited intensification throughout the storm’s lifetime.  The cyclone reached its peak intensity early 
on 15 August with 50 mph winds when it was about 355 miles south of the southern tip of Baja 
California.  Thereafter, cooler waters and increasing shear weakened the storm, and Iselle diminished 
to a tropical depression on 16 August.  The cyclone degenerated into a remnant low pressure system 
early the next day about 350 miles south-southwest of the southern tip of Baja California.  

 
Julio (23-26 August) 

  
 Tropical Storm Julio formed from the same tropical wave that had spawned Atlantic Tropical 

Storm Fay near Puerto Rico on 15 August.  The wave continued into the Pacific on 17 August, and 
the associated thunderstorm activity increased a couple hundred miles south of Acapulco on 21 
August.  Although the development of the system was hindered by strong upper-level easterly winds, 
a tropical depression eventually formed about 360 miles south-southeast of the southern tip of Baja 
California on 23 August.  It became a tropical storm later that same day while moving on a north-
northwestward heading.  Julio reached its peak intensity of 50 mph on 24 August as its center neared 
Cabo San Lucas.  By early on 25 August, the storm made landfall on the west coast of southern Baja 
California, about 40 miles west-southwest of La Paz, with estimated maximum winds of 45 mph.  Julio 
moved along the southern and central Baja California peninsula over the next day or so while slowly 
losing strength, but producing locally heavy rainfall over portions of the Baja peninsula.   Julio 
weakened to a tropical depression early on 26 August and degenerated to a remnant low over the 
Gulf of California later that day.  The low drifted eastward and dissipated near the coast of mainland 
Mexico on 27 August.  There was one death attributed to Julio, a drowning in Baja California.  
Although there were reports of flooding in Baja California, damage totals from Mexico are not 
available. 

 
Karina (2-3 September) 

 
 Karina was a short-lived tropical cyclone that appears to have generated by the same tropical 

wave from which Hurricane Gustav formed in the Caribbean Sea.  The wave entered the eastern 
Pacific on 29 August, and a low pressure area formed the next day.  Strong easterly shear prevented 
significant development for several days, but a tropical depression eventually formed about 400 miles 
south of the southern tip of Baja California early on 2 September.  The shear abated enough to allow 
Karina to reach a maximum intensity of 40 mph later that day.  However, Karina weakened quickly 
due to intensifying shear and by late on 3 September, the system weakened to a remnant low that 
quickly dissipated. 
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Lowell (6-11 September) 
 
 Tropical Storm Lowell originated from a tropical wave that entered the eastern Pacific on 28 

August and slowly propagated westward along the ITCZ.  Strong easterly wind shear prevented 
development for several days until a tropical depression formed on 6 September while the system 
was centered about 295 miles south of Manzanillo.  Early on 7 September the system intensified into 
a tropical storm, and later that day strengthened to a peak intensity of 50 mph.  On 8 September, 
Lowell passed very close to Socorro Island.  Lowell continued to move northwestward well off the 
coast of Mexico and started to weaken on 9 September as it ingested drier and more stable air.  The 
cyclone ultimately weakened to a tropical depression on 10 September and turned slowly to the 
northeast and east-northeast in response to a mid-latitude trough to its north.  Lowell made landfall 
near Cabo San Lucas at 0900 UTC 11 September, but its circulation quickly opened up into an 
elongated surface trough across the southern Gulf of California.   Although no deaths have been 
reported, heavy rainfall and flooding from the remnants of Lowell left more than 26,500 people 
homeless in the Mexican states of Michoacan, Sonora, and Sinaloa.  The remnants of Lowell later 
contributed to heavy rains over the central United States a couple days before the remnants of 
Atlantic Hurricane Ike affected that area.  Several daily precipitation records were broken, and 
numerous people had to be rescued from flooded vehicles in Chicago, Illinois. 

 
Marie (1-6 October) 

 
 Hurricane Marie developed from a tropical wave that emerged into the eastern Pacific on 24 

September.  The wave continued to move westward uneventfully until 28 September, when a low 
pressure system developed.  The low gradually became organized and evolved into a tropical 
depression early on 1 October about 585 miles southwest of the southern tip of Baja California. While 
moving in a general westward direction, the depression strengthened into a tropical storm later that 
day. After turning west-southwestward, Marie became a hurricane late on 3 October about 870 miles 
west-southwest of Baja California. After Marie reached its peak intensity of 80 mph on 4 October, the 
cyclone encountered cooler waters and slowly weakened.  Marie degenerated into a remnant low 
pressure system on 7 October about 990 miles west-southwest of Baja California. Interestingly, Marie 
lasted longer as a non-convective remnant low than it did as a tropical cyclone. After moving to the 
southwest for the next 12 days, the system was finally absorbed into the ITCZ on 19 October about 
1200 miles east-southeast of the Hawaiian Islands. 

 
Norbert (4-12 October) 

 
 Hurricane Norbert was the strongest tropical cyclone of the season, and the strongest 

hurricane to ever strike the west coast of the Baja California peninsula.  It formed from a broad and 
nearly stationary area of low pressure south of Mexico, and became a depression on 4 October about 
230 miles south of Acapulco. A high pressure developed north of the cyclone and induced a 
westward track by late that day, and the system became a tropical storm on 5 October.  Norbert 
slowly strengthened, reaching hurricane status on 7 October and then intensified at a more rapid 
pace.  The hurricane reached a peak intensity of 135 mph, category four on the Saffir-Simpson 
Hurricane Scale, on 8 October while it was moving west-northwestward about 445 miles south of the 
southern tip of Baja California (Fig. 9). Norbert then turned northwestward and weakened, apparently 
due to an eyewall replacement, to a category one hurricane the following day.  Recurving ahead of a 
deep-layer trough, Norbert turned north-northeastward and then northeastward toward the Baja 
California peninsula, and was briefly a major hurricane again on 11 October.  Norbert made landfall 
near Puerto Chale on the west coast of the peninsula around 1630 UTC 11 October as a category 
two hurricane, with maximum winds estimated at 105 mph. Moving northeastward, Norbert crossed 
the peninsula and made a second landfall in mainland Mexico about 25 miles southeast of 
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Huatabampo around 0400 UTC 12 October with maximum winds near 85 mph (category one 
strength).  Norbert weakened rapidly after landfall and dissipated over the mountains of Mexico later 
that day.   

 
 Information from Mexico suggests there were five deaths in association with Norbert.  

Significant home damage was reported on the islands of Margarita and Magdalena, with electricity 
outages affecting about 20,000 homes in Baja California.     

 
Odile (8-12 October) 

 
 Tropical Storm Odile had a complex origin, with two tropical waves and the remains of a 

frontal system over the northwestern Caribbean Sea involved in its initial development.  The 
combination of these weather systems resulted in a well-organized disturbance that reached the 
eastern Pacific on 4 October; however, easterly wind shear initially prevented development.  Little 
motion or change in organization occurred during the next couple of days as the system lingered 
south of Central America.  Development occurred on 8 October, and a tropical depression formed 
that day about 120 miles south-southwest of San Salvador, El Salvador.  The cyclone moved west-
northwestward and became a tropical storm on 9 October.  The storm turned northwestward on 10 
October, reaching a peak intensity of 60 mph that day.   It then moved west-northwestward near the 
southwestern coast of Mexico on 11 October, but Odile weakened quickly the next day to a tropical 
depression due to increasing shear.  The cyclone degenerated to a remnant low early on 13 October 
about 50 miles south of Manzanillo, Mexico.  The low moved slowly southwestward before dissipating 
later that day.  Although Odile was close enough to the coast of Mexico to result in the issuance of 
watches and warnings, there were no reports of damage or casualties. 

 
Polo (2-5 November) 

 
 Tropical Storm Polo was a small, short-lived and low-latitude tropical cyclone that formed from 

a tropical wave along the ITCZ.  In fact, only four other tropical storms in the eastern Pacific have 
developed at a lower latitude.  The wave entered the eastern Pacific basin on 29 October with limited 
deep convection.  However convection increased gradually, and a tropical depression formed on 2 
November about 780 miles south-southwest of Manzanillo.  The depression strengthened to a tropical 
storm early on 3 November as thunderstorm activity consolidated around a small center, reaching a 
peak intensity of 45 mph.  Convection rapidly became disorganized on 4 November and Polo 
degenerated into an open trough early on 5 November about 1130 miles southwest of the southern 
tip of Baja California.   

 
 

Official Forecast Verification 
 
           For all operationally designated tropical (or subtropical) cyclones in the Atlantic and 

eastern North Pacific basins, the NHC issues an official forecast of the cyclone’s center position and 
maximum 1 –min surface wind speed. Forecasts are issued every 6 h and contain projections valid at 
12, 24, 36, 48, 72, 96 and 120  h after the forecast’s nominal initial time (0000, 0600, 1200 or 1800 
UTC). At the end of the season, forecasts are evaluated by comparing the projected positions and 
intensities to the corresponding post storm derived “best track” positions and intensities of each 
cyclone. A forecast is included in the verification only if the system is classified in the best track as a 
tropical (or subtropical) cyclone at both forecast’s initial time and the projection’s valid time. All other 
stages of development (e.g., tropical wave, remnant low, extratropical) are excluded.  For verification 
purposes, forecasts associated with special advisories do not supersede the original forecast issued 
for that synoptic time; rather, the original forecast is retained.  All verifications here include the 
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depression stage.  Fig. 10a, b shows the 2008 NHC official track and intensity forecast verifications 
for the Atlantic and eastern North Pacific.   

 
 

Acknowledgements:  
 
The cyclone summaries are based on the Tropical Cyclone Reports prepared the Hurricane 

Specialists at the National Hurricane Center. These reports are available at 
http://www.nhc.noaa.gov/2008atlan.shtml. 

 
 
 

Table 2.  2008 eastern North Pacific hurricane season statistics 
 

2008 eastern North Pacific Tropical Storms and Hurr icanes 

Name Class a Dates b Winds  
(mph) 

Pressure  
(mb) 

Deaths  

Alma TS May 29-30 65 994 2 
Boris H June 27-July 4 80 985  
Cristina TS June 27-30 50 1000  
Douglas TS July 1-4 40 1003  
Elida H July 11-19 105 970  
Fausto H July 16-22 90 977  
Genevieve H July 21-27 75 987  
Hernan MH August 6-12 120 956  
Iselle TS August 13-16 50 999  
Julio TS August 23-26 50 998 1 
Karina TS September 2-3 40 1000  
Lowell TS September 6-11 50 998  
Marie H October 1-6 80 984  
Norbert MH October 4-12 135 945 5 
Odile TS October 8-12 60 997  
Polo TS November 2-5 45 1003  

 
a TS - tropical storm, maximum sustained winds 39-73 mph; H - hurricane, maximum sustained winds 74 
mph or higher; MH – major hurricane, maximum winds 111 mph or greater. 
 

b Dates begin at 0000 UTC and include tropical/subtropical depression stage, but exclude extratropical 
stage.  
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Fig.7 a. Tracks of eastern North Pacific tropical storms and hurricanes of 2008, Part 1 
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Fig.7b. Tracks of eastern North Pacific tropical storms and hurricanes of 2008, Part 2 
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Fig.  8.  GOES-11 visible image of Hurricane Hernan at 1630 UTC 9 August 2008,  

around the time of peak intensity 
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Fig. 9.  MODIS satellite image of Hurricane Norbert at 2055 UTC 8 October 2008, 

around the time of peak intensity. 
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Fig. 10a��

��
  VT      NT    TRACK     INT ��

  (h)           (n mi)    (kt)  
============================  
 000     377     5.2      1.3  
 012     350    28.0      7.0  
 024     320    48.6     10.4  
 036     288    68.4     12.1  
 048     259    87.7     13.9  
 072     214   127.1     15.4  
 096     170   163.7    14.9  
 120     141   200.1    18.5     

 
 

                                              Values in green exceed all-time records . 
                                 
 
 
 
 
 
Fig. 10b 

 
 
 
VT      NT    TRACK     INT  
 (h)           (n mi)    (kt)  
============================  
 000     311    10.4     1.2  
 012     276    31.0     5.9  
 024     240    47.4      9.6  
 036     206    63.5     11.7  
 048     176    78.2     12.7  
 072     124   108.4     15.6  
 096      84   138.9    17.7  
 120      52   161.5    18.2  
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REVIEW OF THE PAST HURRICANE SEASON 
 

Reports of hurricanes, tropical storms, tropical di sturbances 
and related flooding during 2008 

 
(Submitted by Members of the RA IV Hurricane Committee) 

 
 
 
 

Reports are posted on the WMO/TCP Website along with the main report. 
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RA IV HURRICANE COMMITTEE’S TECHNICAL PLAN AND ITS IMPLEMENTATION PROGRAMME 

 
I. METEOROLOGICAL COMPONENT  
 

TASKS TIMESCALE BY WHOM RESOURCES COMMENTS 

 2009 2010 2011 2012 2013    

1.1  DEVELOPMENT OF METEOROLOGICAL SERVICES  

1.1.1 Development and provision of adequate 
staff and equipment to enable the national 
Meteorological Services in the area to 
meet their responsibilities in the provision 
of hurricane warning services 

     Members National and 
external 
assistance 

 

1.1.2 Full implementation of the observing, 
telecommunication and data-processing 
systems of the World Weather Watch in 
the hurricane area  

     Members National and 
external 
assistance 

With advice 
of WMO, 
where 
needed 

1.2  METEOROLOGICAL OBSERVING SYSTEM  

1.2.1 Manned surface stations         

1.2.1.1 Assignment of the highest priority to the 
removal of deficiencies in the synoptic 
observation programmes at 0000 and 
0600 UTC at stations of the RA IV regional 
basic synoptic network lying in the area 
between latitudes 5°N and 35°N, and 
between longitudes 50°W and 140°W * 

     Members National  

                                                 
*During 2009-2010 items with an asterisk to be given priority attention 
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I. METEOROLOGICAL COMPONENT  
 

TASKS TIMESCALE BY WHOM RESOURCES COMMENTS 

 2009 2010 2011 2012 2013    

1.2.1.2 Investigation of the possibilities of 
establishing simple stations which may be 
operated by volunteers and would supply 
hourly observations of direction and 
measured wind speed and atmospheric 
pressure only during periods (hours) that a 
hurricane is within about 200 km of the 
stations 

     Members 
with large 
land masses 

National Such 
stations 
could 
suitably be 
placed 
where 
stations of 
the WWW 
network are 
more than 
200 km 
apart. 

1.2.1.3 Introduction of the practice of requesting 
stations along the shore to provide 
observations additional to those in the 
regular programme during hurricane 
periods, in particular when required by the 
RA IV Hurricane Operational Plan* 

     Members National  

1.2.1.4 Expand the synoptic observation network 
of the RAIV in the area between latitudes 
5ºN and 35º and longitude 50ºW and 
140ºW. 

     Members National  

 

                                                 
*During 2009-2010 items with an asterisk to be given priority attention 
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I. METEOROLOGICAL COMPONENT  

 

TASKS TIMESCALE BY WHOM RESOURCES COMMENTS 

 2009 2010 2011 2012 2013    

1.2.2 Upper-air stations         

1.2.2.1 Establishment of the following upper-air 
stations: 

·  Guatemala 

·  80400 Isla de Aves - radiosonde 

      

 

Guatemala 

 

Venezuela  

 

 

 

 
) National and 
) external 
) assistance 
 

 

 

 

 

 

 

1.2.2.2 Implementation of two radiowind 
observations per day at all radiowind 
stations throughout the hurricane season* 

     Members 
concerned 

National and 
external 
assistance 

 

1.2.2.3 Maintaining two radiowind observations 
per day whenever a named hurricane is 
within 1,000 km of the station, until the 
requirements of paragraph 1.2.2.2 above 
can be accomplished* 

     Members  National  

 
Colombia upper-air station now operational

                                                 
 *During 2009-2010 items with an asterisk to be given priority attention 
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I. METEOROLOGICAL COMPONENT  
 

TASKS TIMESCALE BY WHOM RESOURCES COMMENTS 

 2009 2010 2011 2012 2013    

1.2.2.4 Implementation of the upper-air 
observations required at 0000 GMT under 
the World Weather Watch plan to enable a 
sufficient coverage during night hours 

     Members 
concerned 

National and 
external 
assistance 

 

1.2.3 Ships’ weather reports         

1.2.3.1** Continuation of efforts to recruit ships for 
participation in the WMO Voluntary 
Observing Ship Scheme, in particular by : 

·  Recruiting selected and supplementary 
ships plying the tropics* 

·  Designating Port Meteorological 
Officers* 

      

 

Members 

Members 

 

 

National 

National 

 

1.2.3.2 Improvement of liaison between 
Meteorological Services and Coastal 
Radio Stations and arrangements for 
specific requests for ships' reports from 
any area of current hurricane activity even 
if such reports have to be transmitted in 
plain language* 

     Members 
operating 
coastal radio 
stations 

National  

                                                 
  *During 2009-2010 items with an asterisk to be given priority attention               ** concern expressed regarding disclosure of ship position due to security reasons 
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I. METEOROLOGICAL COMPONENT  

 

TASKS TIMESCALE BY WHOM RESOURCES COMMENTS 

 2009 2010 2011 2012 2013    

1.2.4 Automatic weather stations         

1.2.4.1 Exploration of the possibility of installing 
automatic reporting devices at stations 
with insufficient staff for operation 
throughout the 24 hours; such stations 
might then be operated during daylight 
hours as manned stations and during 
night-time as unattended automatic 
stations, possibly with a reduced 
observing programme 

     Members 
concerned 

National and 
external 
assistance 

 

1.2.4.2 Exploration of the possibility of installing 
automatic weather stations at locations 
which may be considered critical for the 
hurricane warning system for operation at 
least during the hurricane season 

     Members 
concerned 

National and 
external 
assistance 
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I. METEOROLOGICAL COMPONENT  
 

TASKS TIMESCALE BY WHOM RESOURCES COMMENTS 

 2009 2010 2011 2012 2013    

1.2.4.3 Establishment of automatic weather 
stations at the following locations: 

Dominican Republic (19) 
 
Bermuda (1)  
 
Honduras (6)  
 
Panama (15) 
 
Guatemala (31) 
 
Cuba (30) 
 
Trinidad (3) 
 
Jamaica (15)       
 
Belize(2)                                                                                                                                               
 
OECS(TBD) 
 
St.Vincent and the Grenadines(1) 
 
Jamaica,Belize,Grenada, 
St. Lucia,Guyana,Dominica (6) 

  

 

 

 

 

   

 
Dom. Rep. 
 
Colombia 
 
Bermuda 
Honduras 

 

 

National & USA 
 

National and 
external 
assistance 

The USA 
requested 
that countries 
planning to 
install 
automatic 
weather 
stations which 
use the 
GOES 
satellite for 
collection 
consult early 
with NOAA 
concerning 
details of the 
station 
configuration 
and 
transmission 
code formats 
which should 
be in WMO 
formats if 
possible 
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(1) The Dominican Republic has installed 13 automatic weather stations and has requested that the time scale for the remaining 19 which includes a tide gauge  
(2) Colombia has installed 250, 9 in the Caribbean area. 
(3) Bermuda has installed 1 more onshore station which augments the 3 which are already online. 
(4) Honduras has 3 operational stations at Tegucigalpa, 1 at Swan Island (no modem), 6 to be installed by 2009. 
 
 
 
(5) The Caribbean Community Climate Change Centre (CCCCC) installed 11 tide gauges, one each in Antigua and Barbuda, Bahamas, Belize, Dominica, Grenada, 
Guyana, Jamaica, St. Lucia, St. Vincent and Trinidad and Tobago. 
(6) Cuba will install 60 new automatic weather observing stations. 
(7) Mexico installed 57 new automatic weather stations in 2007and will install 30 additional stations by 2011. 
(8) Hydrometeorological Networks will be installed in OECS countries under Component 1 of a Project funded by the Government of Italy. 
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I. METEOROLOGICAL COMPONENT  

 

. TASKS TIMESCALE BY WHOM RESOURCES COMMENTS 

 2009 2010 2011 2012 2013    

1.2.5 Radar stations         

1.2.5.1 Promotion of the establishment and 
operation of a sub-regional network of 10 
cm/5.6 cm wavelength radar stations, 
including replacement of unserviceable 
radars* 

·  Replacement of radar in St. Maarten 
 

·  Installation of radar in Cayman Islands 

      

 
 
 
Netherland 
Antilles 
 
 
BCT (Cayman 
Islands) 

 

 
 
 
National and 
European 
Union 
 
National & 
European 
Union  

Being 
implemented 

 

 

 

 

1.2.5.2 Establishment and operation of 10 cm/5.6 
cm wavelength radar stations at the 
following locations or nearby: 

·  Mexico (1) at Chiapas 

·  Honduras (1) 

·  Guatemala (1) 

·  Venezuela (3 more) 

      

 

Mexico,  
Costa Rica, 
Nicaragua, 
Guatemala 
Honduras 
Venezuela 

 
 
 
) 
) 
) 
) National and 
) external 
) assistance 
 
 

 

 

 

 
(1)  The replacement radars in Barbados, Belize and  Trinidad and Tobago had been installed. 

                                                 
  *During 2009-2010 items with an asterisk to be given priority attention 
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I. METEOROLOGICAL COMPONENT  
 

TASKS TIMESCALE BY WHOM RESOURCES COMMENTS 

 2009 2010 2011 2012 2013    

1.2.5.3 Speedy availability of 10 cm/5.6 cm radar 
images including the position of the centre 
to all the other countries in the region, and 
particularly eye-fixes, to all other countries 
in the hurricane area in accordance with 
the Hurricane Operational Plan for Region 
IV* 

     Members 
operating 
10 cm/5.6 cm 
radar stations 

National  

1.2.5.4 Development of pictorial radar information 
sharing programme including composites 
among all RA IV countries in the hurricane 
area in accordance with the Hurricane 
Operational Plan* 

     France USA and 
France 

France will 
produce 
composites 
and the USA 
provide the 
telecommunic
ation facilities 

1.2.6 Air reconnaissance flights         

1.2.6.1 Continue provision of aircraft 
reconnaissance when required in 
accordance with the Hurricane Operational 
Plan for Region IV and dissemination of 
the information obtained to all concerned*, 
whenever this activity is not in violation of 
the sovereignty of the countries 
concerned. 

     USA USA  

 
Meteo France is providing mosaics on its website and a dedicated FTP Server. 
Note on 1.2.5.2 Venezuela has completed its tasks but radars are experiencing software problems. 

                                                 
*During 2009-2010 items with an asterisk to be given priority attention 
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I. METEOROLOGICAL COMPONENT  

 

TASKS TIMESCALE BY WHOM RESOURCES COMMENTS 

 2009 2010 2011 2012 2013    

1.2.7 Meteorological satellite systems**         

1.2.7.1 Maintaining and operating the LRIT 
stations for the reception of cloud pictures 
from GOES and near-polar-orbiting 
satellites, including any modified or new 
equipment necessary for the reception of 
information from the POES series of 
satellites* 

     Members National  

1.2.7.2 Installation and operation of direct read-
out satellite reception facilities, in view of 
their great utility in hurricane tracking and 
forecasting* 

     Members 
able to do so 

National and 
external 
assistance 

 

1.2.8 Storm surges         

1.2.8.1 Establishment of a network of tide-gauge 
stations in coastal areas where storm 
surges are likely to occur 

     Members 
able to do so 

National Data should 
be provided 
in near 
real-time 

 
*The Membership is directed take note of Agenda Item 4.1 of the ICG/CARIBE EWS-III Working Documents: Report of Working Group I on Monitoring and Detection Systems, Warning 
Guidance. The report presents a catalogue of tide gauges and sea level stations maintained by countries in the region and the status of their operation. 

 

                                                 
*During 2009-2010 items with an asterisk to be given priority attention       ** Satellite technology has increased tremendously; met services should explore products 
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I. METEOROLOGICAL COMPONENT  
 

TASKS TIMESCALE BY WHOM RESOURCES COMMENTS 

 2009 2010 2011 2012 2013    

1.3  METEOROLOGICAL TELECOMMUNICATION SYSTEMS  

1.3.1 National telecommunication networks         

1.3.1.1 Provision of suitable telecommunication 
facilities for the collection at NMCs of all 
observational data from stations in the 
regional basic synoptic network in 
accordance with the requirements of the 
WWW (i.e. 95% of reports to reach the 
collecting centre within 15 minutes of the 
observing station's filing time)* 

     Members National and 
external 
assistance 

Take urgent 
action 

1.3.2 Special hurricane telecommunication 
arrangements 

        

1.3.2.1 Implementation, where necessary, of 
communication links to enable direct 
contact between warning centres to permit 
direct communication between forecasters 

     Members National Use of 
systems 
such as 
VSAT is 
recommend
ed 

1.3.2.2 Implementation, where necessary, of 
national and international communication 
links for distribution of warnings and 
advisories 

     Members National and 
external 
assistance 
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I. METEOROLOGICAL COMPONENT  
 

TASKS TIMESCALE BY WHOM RESOURCES COMMENTS 

 2009 2010 2011 2012 2013    

1.3.3 Regional telecommunication network         

     1.3.3.1 Continue to improve and upgrade 
telecommunication systems in accordance 
with the RA IV Regional Meteorological 
Telecommunication Plan,* 

     

Members   

     1.3.3.2 Promote installation of EMWIN systems 

     

USA 
 
Members 
 

External 
Assistance & 
National 
budget 

 

 
 

                                                 
*During 2009-2010 items with an asterisk to be given priority attention 
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I. METEOROLOGICAL COMPONENT  
 

TASKS TIMESCALE BY WHOM RESOURCES COMMENTS 

 2009 2010 2011 2012 2013    

1.4  HURRICANE AND STORM SURGE SIMULATION, FORECAST ING AND WARNING 

1.4.1 Storm surge project activities         

1.4.1.1 Develop storm surge maps and undertake 
hazard assessment activities* 

1.4.1.2 Undertake bathymetric and topographic 
data collection for vulnerable areas* 

1.4.1.3 Enhance storm surge map coverage by 
using SLOSH 

1.4.1.4 

 

Include the tsunami and other coastal 
hazards early warning system community 
in storm surge modelling and hazard 
assessment activities 

  

     Members 

 
 
Members 
 
 
Bahamas 
 
 
 
Members 
 
 
 
CIMH 
 

National and 
external 
assistance 
including 
TCDC 

With advice 
of WMO; 
IOC 

 

 
 
Digitized 
format ;  
Resolution 
0.1 to 1.0 
nautical mile 
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TASKS TIMESCALE BY WHOM RESOURCES COMMENTS 

 2009 2010 2011 2012 2013    

1.4.1.5 CIMH in collaboration with UWI and the 
World Bank will develop a series of storm 
surge hazard maps for the Caribbean 
Region 

 

Provide bathymetric data towards the 
development of a local circulation model 
and inundation risk maps, which will 
facilitate assessment and real time 
forecasting of impacts from storm surge, 
tsunami and other coastal hazards. 

 

 

 

 

Bermuda 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

                                                 
  *During 2009-2010 items with an asterisk to be given priority attention;  CIMH has delivered storm surge atlases for Cayman Islands, Trinidad and Tobago and Grenada; Cuba has 
developed a storm surge atlas:  The Cayman Islands has also developed a 90m resolution storm surge atlas. 
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II. HYDROLOGICAL COMPONENT  

 

TASKS TIMESCALE BY WHOM RESOURCES COMMENTS 

 2009 2010 2011 2012 2013    

2.1  SUPPORT TO HYDROLOGICAL SERVICES AND FACILITIE S 

2.1.1 Strengthening the national Hydrological 
Services and, in particular, improvement of 
the hydrological observing networks and 
data transmission and processing 
facilities** 

     Members 
concerned 

National and 
external 
assistance 

**This would 
include 
promoting the 
use of 
quantitative 
precipitation 
information from 
precipitation 
forecasts, 
surface radar 
networks and 
satellites, as 
considered in 
the 
meteorological 
component of 
the Technical 
Plan 

2.1.2 Establishment and development of 
national and/or sub-regional hydrological 
workshops to repair and maintain 
hydrological instruments, and promotion of 
the establishment of sub-regional facilities 
for the calibration of these instruments 

     Members 
concerned 

National and 
external 
assistance 
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II.   HYDROLOGICAL COMPONENT  
 

TASKS TIMESCALE BY WHOM RESOURCES COMMENTS 

 2009 2010 2011 2012 2013    

2.2  HYDROLOGICAL FORECASTING  

2.2.1 Establishment, improvement and/or 
expansion of hydrological forecasting 
(including flash floods) and warning 
systems in flood-prone areas, and in 
particular: 

(a) The countries indicated to be invited 
to consider the establishment/ 
expansion of systems in the: 

 
·  YAQUE DEL SUR river basin 

·  YAQUE DEL NORTE river basin 

 

·  RIO LEMPA 

 

·  International river, RIO GRANDE 
(RIO BRAVO) river basin 

·  VIEJO,COCO and TUMA river 
basins 

·  RIO PARRITA and RIO 
ESCONDIDO 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
Dominican 
 Republic 
 
El Salvador 
and 
Honduras 
Guatemala 
 
Mexico & 
USA 
 
Nicaragua 
 
 
Costa Rica 

National  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Additional 
data required 

 
Rio Lempa has been established with assistance from NOAA.
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II. HYDROLOGICAL COMPONENT  
 

TASKS TIMESCALE BY WHOM RESOURCES COMMENTS 

 2009 2010 2011 2012 2013    

2.2.1 
(cont’d) 

Establishment, improvement and/or 
expansion of hydrological forecasting 
(including flash floods) and warning 
systems in flood-prone areas, and in 
particular: 
 
(b) Establishment of flash flood 

warning systems in flood-prone areas; 

 

(c) Promote the use of hydrological 
models to forecast the behaviour of 
rainfall and run-off characteristics, 
paying special attention to the use of 
radar and satellite information. 

      

 

 
 
 
Members 
concerned 

 

 

Members 
concerned 

 

 

 
 
 
National 

 

 

National 

 

2.3  BASIC SUPPORTING STUDIES AND MAPS  

2.3.1 Determination of flood-prone areas; 
compilation of an inventory of existing 
hydrological observing, transmission and 
processing facilities in these areas; and 
determination of requirements for related 
meteorological services 

     Members 
concerned 

National and 
external 
assistance 

For these 
studies, use 
should be made 
insofar as 
possible, of 
previous 
experience of 
Member 
countries of the 
Committee 

2.3.2 Implementation of hydrometeorological 
and rainfall-runoff studies (including depth-
area duration-frequency analyses of 
rainfall) for use in planning and design 

     Members 
concerned 

National and 
external 
assistance 
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II. HYDROLOGICAL COMPONENT  
 

TASKS TIMESCALE BY WHOM RESOURCES COMMENTS 

 2009 2010 2011 2012 2013    

2.3.3 Carry out surveys as soon as possible, 
immediately following flood events for the 
purpose of delineating the limits of 
flooding.  The survey should include if 
possible aerial and satellite imagery 

     Members 
concerned 

National  

2.3.4 Preparation of flood risk maps in flood-
prone areas for their use in: 

(a) Planning and undertaking preventive 
measures and preparations for flood 
mitigation; 

(b) Long-term planning covering land use 

     Members 
concerned 

National Members 
sharing 
basins 
encouraged 
to 
standardize 
the scales 
of these 
maps 

2.3.5 Assessment of quantitative precipitation 
information from precipitation forecast, 
satellite, radar and raingauge networks for 
flood forecasting 

     Members 
concerned 

National and 
external 
assistance 
including 
TCDC 
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TASKS TIMESCALE BY WHOM RESOURCES COMMENTS 

 2009 2010 2011 2012 2013    

2.3.6 Initiation of research studies and 
operational data collection for analysis and 
forecasting of combined effects of storm 
surge and river flooding phenomena** 

** WMO Operation Hydrology Report No. 
30 "Hydrological Aspects of Combined 
Effects of Storm Surges and Heavy 
Rainfall on River Flow"   

     Members National and 
external 
assistance 

For these 
studies, use 
should be 
made, 
insofar as 
possible, of 
previous 
experience 
of Member 
countries of 
the 
Committee 
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II. HYDROLOGICAL COMPONENT  
 

TASKS TIMESCALE BY WHOM RESOURCES COMMENTS 

 2009 2010 2011 2012 2013    

2.3.7 Basic studies on the vulnerability of the 
monitoring networks to damage caused by 
tropical storms, taking into account also 
the problems which might be generated 
when stations become inoperative, both 
with regard to the interruption of the 
available historical series and to the 
provision of observations and data of 
subsequent events 

     Interested 
Members 

National and 
TCDC 

 

2.3.8 Basic studies on the intensity and spatial 
variability of rainfall produced by all 
tropical storms during the tropical cyclone 
season, as well as on the optimal density 
of the recording rainfall network required 

     Interested 
Members 

National and 
TCDC 

 

2.3.9 Preparation of flood-risk maps of zones 
susceptible to flooding caused by tropical 
storms, separating floods resulting from 
local rains from those resulting from 
rainfall in the headwaters of the basins 

     Interested 
Members 

  

2.3.10 Basic studies on the problems of operation 
of reservoirs when their basins are 
affected by rainfall produced by tropical 
storms and decisions to be made with 
respect to the water impounded 

     Interested 
Members 

National and 
TCDC 

 

2.3.11 Initiation of a GIS-based database to be 
used by all countries of the region 

     Interested 
Members 

National and 
TCDC 
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II. HYDROLOGICAL COMPONENT  
 

TASKS TIMESCALE BY WHOM RESOURCES COMMENTS 

 2009 2010 2011 2012 2013    

2.3.12 Establishment of a regional project to 
generalize the hydrological impact 
knowledge of tropical storms and 
hurricanes** 

     Interested 
Members 

National and 
TCDC 

 

2.4  TRANSFER OF HYDROLOGICAL TECHNOLOGY  

2.4.1 Attention to the availability through HOMS 
of components and sequences containing 
hydrological technology suitable for the 
hydrological component of the technical 
plan* 

     Members National and 
TCDC 

With advice 
of WMO 

2.4.2 Undertaking a promotional effort among 
Member countries, so that they may 
develop HOMS components reflecting in 
particular experiences in regions affected 
by tropical storms; the Committee to 
encourage the inclusion of the 
components in the HOMS Reference 
Manual 

     Hurricane 
Committee in 
cooperation 
with its 
Members 

National and 
TCDC 

 

 

                                                 
*  These HOMS components include instrumentation and hydrological models for monitoring and forecasting the floods caused by all tropical storms during the tropical cyclone 

season.  HOMS components also relate to flood damage estimation extent of flooding and flood-plain mapping. 
**   The meeting expressed a desire for the hydrology and meteorology group to be compatible and for the Working Group on Hydrology (RA IV) to consider      
      technical plan for RA IV. 
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III. DISASTER REDUCTION AND PREPAREDNESS  
 

TASKS TIMESCALE BY WHOM RESOURCES COMMENTS 

 2009 2010 2011 2012 2013    

3.1  DISASTER REDUCTION 

3.1.1 Drawing the attention of national 
authorities of the principal role of 
meteorological and hydrological factors in 
carrying out vulnerability analyses in the 
fields of physical and urban planning, land-
use zoning, public works and building 
codes 

     Members National, 
regional and 
international 

 

3.1.2 Promote public awareness of the 
hurricane risk and the associated risks 
prior to each hurricane season 

     Members National, 
regional and 
international 

Members are 
encouraged 
to 
collaborate  
with ISDR 

3.1.3 Participate actively in appropriate 
conferences and activities related to 
natural hazard mitigation and multi-hazard 
warning systems. The Hurricane 
Committee will nominate a representative 
to attend meetings of the Sessions of the 
Intergovernmental Coordination Group for 
the Tsunami and Other Coastal Hazards 
Warning System for the Caribbean and 
Adjacent Regions (ICG) 

     Members National, 
regional and 
international 
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TASKS TIMESCALE BY WHOM RESOURCES COMMENTS 

 2009 2010 2011 2012 2013    

3.1.4 Participate actively in the preparation and 
on-going review of the national disaster 
prevention and preparedness plans 

     Members National  

3.1.5 Cooperate with all national and regional 
agencies in their annual pre-hurricane 
season exercises.  Where these do not 
exist meteorological services should 
promote their implementation 

     Members National and 
regional 
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III. DISASTER REDUCTION AND PREPAREDNESS  
 

TASKS TIMESCALE BY WHOM RESOURCES COMMENTS 

 2009 2010 2011 2012 2013    

3.1.6 Promote good relationship with the media 
and make full use of their services to 
disseminate information prior to and during 
the hurricane season 

     Members National, 
regional and 
international 

 

3.1.7 Arranging for the early transmission of 
forecasts of hurricanes and flooding to the 
central coordinating agency responsible 
for the organization of protective and relief 
measures, and to similar coordinating 
agencies at regional level, to allow the 
timely dissemination of warning by such 
agencies 

     Members National and 
regional 

 

3.1.8 Participate in ensuring that official advisory 
statements concerning forecasts, 
warnings, precautionary actions or relief 
measures are only to be made by 
authorised persons and to be 
disseminated without alteration 

     Members National, 
regional and 
international 

 

3.1.9 Advising on and contributing to training 
programmes to support preparedness 
programmes to include disaster 
administrators, disaster control executives 
and rescue/relief groups and workers in all 
counter-disaster authorities and agencies 

     Members National, 
regional and 
international 
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III. DISASTER REDUCTION AND PREPAREDNESS  
 

TASKS TIMESCALE BY WHOM RESOURCES COMMENTS 

 2009 2010 2011 2012 2013    

3.2  REVIEWS AND TEST EXERCISES 

3.2.1 Participating in periodic reviews of both 
disaster prevention and disaster 
preparedness plans to ensure that they 
are active and up to date 

     Members National and 
external 
assistance 

With advice 
of 
OCHA/IFRC/ 
CDERA 

3.2.2 Conducting of periodic staff checks and 
test exercises to test the adequacy of 
NMHSs disaster preparedness plans, 
preferably on a progressive annual basis 
prior to the expected seasonal onset of 
natural disaster threats but also, in respect 
of plans to meet sudden impact disasters, 
on an occasional no-warning basis 

     Members National  
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IV. TRAINING COMPONENT 
 

TASKS TIMESCALE BY WHOM RESOURCES COMMENTS 

 2009 2010 2011 2012 2013    

4.1  TRAINING OF METEOROLOGICAL PERSONNEL  

4.1.1 Assessment of current and expected 
future needs for the training of specialized 
staff to man their warning systems at all 
levels under the following headings: 
 

(a) Those capable of being met through 
training facilities already available in 
Member countries* 

 
(b) Those for which assistance from 

external sources is needed* 
 
Take appropriate steps to organize such 
training programmes* 

      
 
 
 

 

Members 

 

Members 

 

Members 

 
 
 
 

 

National 

 

National 

 

National and 
external 
assistance 

 

 

 

 

 

 

 

With advice 
of WMO 

4.1.2 Support as appropriate and make full use 
of the training facilities offered at the WMO 
Regional Training Centres at the CIMH, 
Barbados, and the University of Costa 
Rica, San José, as well as at the Tropical 
Desk in Washington. 

     Members National and 
external 
assistance 

 

 

                                                 
  *During 2009-2010 items with an asterisk to be given priority attention 
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IV. TRAINING COMPONENT 
 

TASKS TIMESCALE BY WHOM RESOURCES COMMENTS 

 2009 2010 2011 2012 2013    

4.1.3 Arrangements for short courses of 
approximately 2 to 3 weeks duration on 
topics related to storm rainfall estimation 
and to hurricane forecasting to be 
organized at the RSMC Miami Hurricane 
Center and the Regional Training Centres 
at the CIMH and the University of Costa 
Rica* 

     Regional 
centres 

Regional, 
national and 
external 
assistance 

These 
events 
should be 
conducted in 
English and 
Spanish 

4.1.4 Arrangements for periodic seminars or 
workshops on specific topics of particular 
interest for hurricane prediction and 
warning purposes, priority being given in 
the first instance to operational techniques 
for the interpretation and use of NWP 
products, satellite and radar data and to 
storm surge prediction 

     Members, 
Hurricane 
Committee 

National and 
external 
assistance 

 

4.1.5 Arrangements for exchange working visits 
of Staff between operational and training 
centres 

     Members, 
training 
centres 

National and 
external 
assistance, 
regional 
projects, 
TCDC 

 

 

                                                 
  *During 2009-2010 items with an asterisk to be given priority attention 
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IV. TRAINING COMPONENT 
 

TASKS TIMESCALE BY WHOM RESOURCES COMMENTS 

 2009 2010 2011 2012 2013    

4.2  TRAINING OF HYDROLOGICAL PERSONNEL  

4.2.1 Assessment of current staff availability and 
capabilities and future needs for training 
hydrologists in specific subjects 
concerning hydrological forecasting and 
warning and of hydrological technicians, to 
promote and take appropriate steps to 
organize and disseminate information on 
training courses, workshops and seminars, 
and in particular to support the following: 

(a) The establishment of a sub-regional 
centre in the Central American Isthmus 
for hydrological technicians' training; 

(b) The training of operational hydrological 
personnel at the sub-regional (training) 
centre in the Caribbean; 

(c) The organization of a course for 
training in tropical cyclone hydrology 
and flood forecasting. 

Courses and workshops on hydrological 
forecasting techniques or data acquisition, 
processing and analysis 

     Members 
concerned 

 

 

 

 

 

 

 

 

 

 
USA or other 
Members 
concerned 

National and 
external 
assistance 

 

 

 

 

 

 

 

 

 
 
National and 
external 
assistance 
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TASKS TIMESCALE BY WHOM RESOURCES COMMENTS 

 2009 2010 2011 2012 2013    

4.2.2 Arrangements for exchange working visits 
of staff between national hydrology and 
flood forecasting centres and regional 
hydrological training centres 

     Members, 
training 
centres 

National and 
external 
assistance, 
regional 
projects, 
TCDC 
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V. RESEARCH COMPONENT 
 

TASKS TIMESCALE BY WHOM RESOURCES COMMENTS 

 2009 2010 2011 2012 2013    

5.1  RESEARCH 

5.1.1 Making readily available information on 
research activities and results carried out 
in Member countries to other Members of 
the Committee with a view for transfer to 
operational application as appropriate * 

     Members National *WMO, 
when 
requested, 
to facilitate 
the 
exchange of 
information 
on these 
activities as 
well as on 
sources of 
data 
available for 
research 

5.1.2 Formulation of proposals for consideration 
by the Committee for joint research 
activities to avoid duplication of effort and 
to make the best use of available 
resources and skills 

     Members National  

                                                 
  *During 2009-2010 items with an asterisk to be given priority attention 
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5.1.3 Arrangements for exchange visits of staff 
between national research centres 

     Members National and 
external 
assistance, 
regional 
projects, 
TCDC 
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Activities of the Intergovernmental Coordination Gr oup for the Tsunami and Other 
Coastal Hazards Warning System for the Caribbean an d Adjacent Regions 

 
 
 
A limited interim warning system started to operate in 2005 relying almost exclusively on 
seismic data.  The interim warning service is provided by NOAA Richard H. Hagemeyer 
Pacific Tsunami Warning Center (PTWC), located in Hawaii and hosted by the National 
Weather Service, United States of America.  
 
A Communication Plan for the Interim Tsunami Advisory Information Service to the 
Caribbean Sea and Adjacent Regions was developed by PTWC. According to this plan: 
 

·  Currently available seismic data from the region will permit a preliminary earthquake 
evaluation within 10 to 20 minutes of the rupture.  As additional stations become 
added, this response time will decrease. 

 
·  Currently available sea level data from the region are insufficient to quickly detect if a 

tsunami exists nor measure its size from all the potential source regions.  However, 
new deep ocean gauges have recently been deployed and new coastal gauges are 
improving this coverage. 

 
Up to April 2009, 25 of the countries in the region have designated Tsunami Warning Focal 
Points and Tsunami National Contacts.  Four Working Groups are developing strategies for 
the different components of the system: 

- Monitoring and Detection Systems, Warning Guidance  
- Hazard Assessment  
- Warning, Dissemination and Communication  
- Preparedness, Readiness and Resilience  

The WGs have met in Paris and in Guadeloupe, France; some of the current work being 
performed through WGs is highlighted below: 
 

·  On awareness and preparedness, with the support of the government of Italy and 
through UNDP, funds are available to start operations of the Caribbean Tsunami  
Information Center (CTIC) to be based in Barbados. 

 
·  With the support of USAID/OFDA a project to empower the coastal communities of 

CDERA Participant States to prepare for and respond to the tsunamis and coastal 
hazards (in support of the Tsunami & Coastal Hazards Warning System – TCHWS) 
is in execution. 

 
·  The working group in charge of seismic monitoring plans is performing a new 

analysis of the core seismic network to determine that it meets the performance 
criteria of detection within 1 minute for all earthquakes of magnitude 4.5 or greater in 
the region, with initial hypocenter error of up to 30 km within two minutes, taking into 
consideration data availability for the Caribbean Region. 

 
Technical, logistical and administrative requirements of a Regional Tsunami Warning 
Centre for the CARIBE EWS will be on the agenda for approval at the next ICG/CARIBE 
EWS meeting.  (which is analogous to the US National Hurricane Center for hurricane 
operations) 
 
The West Coast Alaska Tsunami Warning Center (operated by NOAA in the United 
States) ran a tsunami readiness exercise for the Atlantic, which occurred on April 2, 
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2009. The exercise involved operations personnel and emergency managers on the 
Atlantic coasts of the US, Canada and Bermuda.  
 
The ICG reiterates the need for shallow water bathymetry data (whenever possible), and 
nearshore topography measurements. As far as coastal hazards are concerned, both the 
WMO and the IOC Member States have the same needs. Tsunamis are sufficiently rare 
that only through coastal inundation mapping can the Member States identify areas 
vulnerable to hazards such as hurricane surges and tsunamis, and make scientifically-
based coastal use planning. 

 
The ICG thanks the Hurricane Committee for its support and collaboration, and hope that 
the two groups may maintain a good working relationship, in the interests of the 
protection of life and property in our region. The next ICG/CARIBE EWS meeting  will be 
June 2-4, 2009. The ICG urges the WMO and IOC Member States to send 
representatives. 

 
 
 

 


