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WORLD METEOROLOGICAL ORGANIZATION

RA IV HURRICANE COMMITTEE
THIRTY-SEVENTH SESSION

SAN JOSE, COSTA RICA
(13 to 17 April 2015)

FINAL REPORT

1.

ORGANIZATION OF THE SESSION

At the kind invitation of the Government of Republic of Costa Rica, the thirty-seventh
session of the WMO Regional Association (RA) IV Hurricane Committee was held in San Jose,
Costa Rica from 13 to 17 April 2015.
The inauguration ceremony for the Meeting took place at 9:00 am Monday 13 April, and it
included the following participants:
1. His Excellency, Dr Edgar Gutierrez - Minister of the Environment and Energy,
Republic of Costa Rica
2. Mr Jeremiah Lengoasa, Deputy Secretary-General, World Meteorological
Organization
3. Mr Juan Carlos Fallas, Director of the National Meteorological Institute, Permanent
Representative with WMO and President of the WMO Regional Association IV
4. Dr Richard Knabb, Director of the NWS’ National Hurricane Center and Chairman of
the Hurricane Committee of RA IV
5. Dr Xu Tang, Director, Weather and Disaster Risk Reduction Service Department,
WMO
1.1

Opening of the session

1.1.1 Dr Richard Knabb, Chairman of the RA IV Hurricane Committee highlighted the
importance of the Meeting for the continued collaboration among all of the countries in RA IV on
meteorological and technical issues. He also described the importance of the work of this
Committee and each country for disaster safety throughout the region.
1.1.2 Mr Jeremiah Lengoasa, Deputy Secretary-General of WMO, welcomed all the
participants and expressed WMO’s appreciation to his Excellency Dr Edgar Gutierrez, Minister
of the Environment and Energy, Costa Rica, and through him, to the Government of Costa Rica
for hosting the thirty-seventh session of the Hurricane Committee. He also expressed his
gratitude to Mr Juan Carlos Fallas, Permanent Representative of Costa Rica with WMO and his
staff for the warm welcome and hospitality and for the excellent arrangements made to ensure
the success of the session. Mr Lengoasa commended the Committee for the significant results
achieved in improving the warning services in this region with its strong sense of coordination
and partnership. He specifically expressed appreciation to the Regional Specialized
Meteorological Centre (RSMC) Miami for its provision to the Region of accurate and timely
forecasts and warnings advisories for every tropical cyclone system in its area of responsibility
(AOR). He emphasized that the primary objective of the WMO Tropical Cyclone Programme
(TCP) was to reduce damage and loss of lives caused by tropical cyclones to a minimum. He
also stressed the importance of coordination and partnership in TCP, and conveyed WMO’s
strategic approach to service delivery and disaster risk reduction. Mr Lengoasa assured of
WMO’s continued support through TCP for the Committee’s programmes and activities, and
wished all the participants a very successful session and an enjoyable stay in San Jose.
1.1.3 His Excellency, Dr Edgar Gutierrez, Minister of the Environment and Energy, Costa Rica,
made an opening address to welcome participants. He stressed that the consequences of
tropical cyclones show the damage caused by these disasters and a clear need for Members to
unite their efforts. They should work together in pursuit of ideals that they believe are feasible, in
collaboration with prestigious scientific institutions, such as the National Hurricane Centre in the
United States, and with the support of the World Meteorological Organization and the valuable
contribution of each of the meteorological services here represented. Today, Costa Rica and all

the other countries in the region and the Caribbean are much safer, thanks to the adoption of a
culture of prevention, to the availability of up-to-date observation and early warning systems and
to steps taken to build endogenous capacity and raise the awareness of society and
decisionmakers.
1.1.4 Mr Juan Carlos Fallas, Director of the National Meteorological Institute and Permanent
Representative of Costa Rica with WMO, who is also President of Regional Association IV,
stated that it was the events experienced by each Member of Regional Association IV, often
suffused with grief at the terrible loss of lives and livelihood, and the severe damage to the
economy, which brought Members together and allowed them to understand the relevance of
the work carried out in the Committee and the organizations represented at the meeting.
Therefore, the task of participants as risk management theoreticians, technicians and
decisionmakers was to prevent natural meteorological phenomena from becoming major threats.
The work carried out by all participants, Permanent Representatives, experts and lovers of
meteorology was often vast and arduous but silent; nevertheless it helped ensure the well-being
of society and prevent the risk of adverse events for various socioeconomic sectors of the
countries in the region.
1.1.5 The session was attended by 50 participants, representing 27 RA IV Member States of
the Committee, observers from the Spain and 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
Dr. Richard Knabb, the Chairman of the Committee, discussed the activities of RSMC
Miami as described in this section.
2.2
The WMO/RSMC Miami attachment program resumed in 2014 with participants from
Bermuda, Dominica, Mexico, and the Dominican Republic. This program helps hurricane
warning coordination in the region during tropical cyclone events, while meteorologists from the
region gain valuable training in hurricane forecasting. RSMC Miami and WMO strongly
encouraged WMO RA IV Permanent Representatives to continue to support this program. The
announcement requesting candidates for 2015 would be sent by the President of RA IV in late
April.
2.3
Reconnaissance aircraft plays an extremely important role in monitoring the track and
intensity of tropical cyclones. During the 2014 season, the U.S. Air Force and NOAA Hurricane
Reconnaissance aircraft provided valuable meteorological data not available from any other
sources. Data from an Air Force hurricane hunter aircraft helped to determine the intensity of
Hurricane Odile, heading for the Baja California Peninsula. NOAA (USA) and SMN (Mexico)
agreed on having a NOAA-P3 reconnaissance plane based in Mexico during the hurricane
season to facilitate flights into the eastern North Pacific tropical cyclones.
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2.4
Three meteorologists from the Mexican Air Force were stationed at the RSMC Miami
during 2014. Captains Leopoldo Esparza Lopez, Arnulfo Crispin Perez Ortiz and Lieutenant
Ruben Dario Hernandez Robles, helped coordinate timely clearances for hurricane surveillance
and reconnaissance flights over Mexico during tropical cyclone events that had the potential to
make landfall. These flights were especially crucial in Hurricanes Norbert and Odile, in
September 2014. Their efforts helped improve the overall efficiency of the Region’s hurricane
program. The Chairman urged the continuation of this program in 2015 and a letter of invitation
has been sent to the Mexican Air Force.
2.5
The WMO RA IV Workshop on Hurricane Forecasting and Warning and Public Weather
Services was held at RSMC Miami 9–20 March, 2015. This year's workshop was conducted in
English. The Chairman strongly supported that the workshop continues to be offered in English
every year and with Spanish interpretation every other year due to the importance to the
Region’s program.
2.6
During the 2014 WMO RA IV Hurricane Committee Meeting in Cancun, the Member
States expressed a strong desire for storm surge training and more technical information on how
to build storm surge models. On this basis, a regional plan for improving storm surge capacity
was developed by RSMC Miami in coordination with WMO, and the first-ever international storm
surge training workshop for the RA IV was hosted by RSMC Miami during 20-23 January 2015.
WMO provided travel support to bring 15 representatives from the region. Additionally, with the
assistance of project NOAH support was provided to two representatives from the Philippines to
attend the workshop. Project NOAH was geared toward building storm surge forecasting
capability in the aftermath of Typhoon Haiyan. The nearby Florida International University
graciously provided training facilities and instruction thus creating a lab experience. The
participants were able to actually perform some of the steps necessary to build a SLOSH grid.
This hands-on experience enabled for the first time some Members of RA-IV to experience the
technical steps and basic requirements to build a storm surge model.
2.7
RSMC Miami’s Drs Lixion Avila and Jamie Rhome participated in a WMO/JMA workshop
on “Effective Tropical Cyclone Warning in Southeast Asia” in Tokyo during 11-14 March 2014.
Dr. Avila presented the status of operational genesis, track and intensity forecasts at RSMC
Miami and Dr. Rhome presented an overview of the status of the Storm Surge Program in the
United States.
2.8
The WMO Eighth International Workshop on Tropical Cyclones (IWTC-8) and the Third
International Workshop on Tropical Cyclone Landfall Process (IWTCLP-3) took place in Jeju,
Republic of Korea, 2-10 December 2014. Seven representatives of WMO RA IV plus Dr Lixion
Avila (member of the International Committee) participated in the workshops. A summary of the
workshop was presented at the Meeting.
2.9
Latin America Caribbean Hurricane Awareness Tour (LACHAT) took place from 4 to 11
May 2014. The U.S. Air Force C-130 (J-model) Hurricane Hunter plane visited Manzanillo,
Xijuatanejo and Huatulco, Mexico, St Vincent and Puerto Rico. The 2015 LACHAT would
include a visit to Merida, Cozumel, Bonaire, Santo Domingo D.R., St. Kitts, St Eustatius and
Puerto Rico. The tour increases public awareness of the hurricane threat and would serve to
recognize and strengthen national and international teamwork for storm warning and emergency
response. The LACHAT also enhances the visibility of the participating country’s Meteorological
Service and Emergency Management Office.
2.10 RSMC Miami and the Chairman greatly appreciated the radar imagery received
operationally from RA IV members during the hurricane season. The Chairman encouraged
NMHSs to continue to make radar imagery from the region available operationally via the
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Internet or any other possible way. Mexican radar data were extremely important in determining
the structure and landfall of TS Trudy in 2014.
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 countries during and after tropical
cyclone events. The United States NWS would provide an update related to upper-air soundings
primarily for the Caribbean Hurricane Upper Air System (CHUAS) network participants. Once
again, data from the Mexican Navy Automatic station network (SEMAR) were very useful in
tracking several of the tropical cyclones in 2014.
2.12 The Chairman thanked the Members affected by tropical cyclones for the timely
submission of their post-storm country reports. These reports are vital to the preparation of the
RSMC Miami Tropical Cyclone Reports. The chairman encouraged members to use the format
stated in the Operational Hurricane Pan approved by the Region. SMN, Mexico also provided
RSMC Miami with total rainfall maps associated with tropical cyclones.
2.13 RSMC Miami would continue to issue the “Experimental” Potential Storm Surge Flooding
Map for those areas along the Gulf and Atlantic coasts of the United States. This map would
show the height above ground level that inundation of storm surge could reach. A prototype
storm surge watch/warning graphic would also be issued in 2015, to highlight areas at greatest
risk of life-threatening surge on the Gulf and Atlantic U.S. coasts. This graphic would introduce
the concept of a storm surge watch and warning.
2.14 During the 2014 hurricane season, a new 5-day Graphical Tropical Weather Outlook
(GTWO) was issued and the tropical cyclone discussion issued by RSMC Miami used mixedcase text.
2.15 An update on RSMC Miami in-house experimental 6 and 7 days forecasts as well as
track and intensity forecasts for disturbances with a high chance of formation was provided to
the Hurricane Committee.
2.16 Coordination between RSMC Miami and the U.S. Department of State, Crisis Operations
Center would continue during hurricane events with the U.S. Embassies in the RA IV countries.
2.17 As part of the United States Weather Research Program (USWRP), the Joint Hurricane
Testbed (JHT) was one of the primary avenues to evaluate research projects with the goal of
transitioning successful projects into operations.
2.18 RSMC Miami's Science Operations Officer Dr. Chris Landsea continued to lead the
Atlantic HURDAT reanalysis project. RSMC Miami would appreciate any data from past tropical
cyclones when requested.
2.19 The NOAA Hurricane Forecast Improvement Program (HFIP) was a multi-agency effort
to improve tropical cyclone track and intensity forecast. RSMC Miami remained actively involved
in leading aspects of HFIP. The procedure whereby promising output was made available in real
or near real time for Specialists at www.hfip.org/products

3.

COORDINATION WITHIN THE WMO TROPICAL CYCLONE PROGRAMME

3.1
The Committee was informed by the WMO Secretariat that Cg-XVI gave following
guidance to the Tropical Cyclone Programme (TCP):
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i) To assist Members in their efforts to implement Tropical Cyclone Programme
activities for the safeguard of life and property from tropical cyclones and related hazards
to the maximum extent possible within the available budgetary resources;
ii) To continue to support the capacity building programmes for developing countries,
especially for Least Developed Countries and Small Island Developing States;
iii) To maintain and further enhance the collaboration between the Tropical Cyclone
Programme and relevant WMO Programmes and technical commissions, particularly in
relation to the development of tropical cyclone forecasting competencies;
iv) To continue close cooperation with other international as well as relevant national
organizations at the global and regional levels to promote a multidisciplinary and multihazard approach towards the attainment of the humanitarian goals of the Programme.
3.2

TCP activities during the inter-sessional period were highlighted as follows:

Training and Capacity Development
3.2.1 WMO/JMA Workshop on Effective Warning of Tropical Cyclones, Tokyo, Japan, 10–14
March 2014; WMO/Oman International Workshop on Dvorak Technique and Tropical Cyclone
Forecasting, Muscat, Oman, 28 September–2 October 2014; WMO TCP/MMO Workshop on
Storm Surge and Wave Forecasting, Miami, Florida, USA, 20–23 January 2015; RA IV
Workshop on Hurricane Forecasting and Warnings and Public Weather Service in Miami, Florida,
USA, from 9 to 20 March 2015;
3.2.2 RSMC attachment training for tropical cyclones in New Delhi, India from 4 to 15 March
2014, and in Tokyo, Japan from 21 July to 1 August 2014, and in Miami USA in 2014.
3.2.3 Development of the tropical cyclone forecaster competencies for ensuring the quality of
tropical cyclone forecasting services, and meeting the users’ requirements. RA V Tropical
Cyclone Committee and RA IV Hurricane Committee reported progress on developing the
competency standards during their annual/biennial sessions, respectively.
Support to Operational Forecasting
3.2.4 TCP updated regularly the WMO Tropical Cyclone Forecaster Website (TCFW)
http://severe.worldweather.wmo.int/TCFW with committed support from Hong Kong
Observatory of Hong Kong, China. TCFW would provide research outcomes and training
materials, and thus serve as a comprehensive source of information for the forecasters.
3.2.5 The web version of the updated WMO Global Guide to Tropical Cyclone Forecasting with
Mr. Chip Guard of the United States as Chief Editor was ready to be accessed through the web
link http://www.wmo.int/cycloneguide. WMO would send a circular letter to announce the
availability of the Guide to the Members prone to the impacts of tropical cyclones shortly.
Coordination of Forecasting Services
3.2.6 The WMO Executive Council (EC) at its sixty-fifth session welcomed the
recommendation of the 7th Technical Coordinating Meeting (TCM) (Indonesia, November 2012)
to explore the feasibility of developing a globally-unified classification of tropical cyclones
including a category system. The EC 66 noted the ongoing careful study and investigation by the
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ad hoc team established by TCM. The Committee reiterated its view that a classification system
should take into account the cultures of the various Regions. The Committee indicated that the
result should be brought to all bodies before finalisation. A concept paper of the investigation
would be presented to the next TCM planned in Miami, Florida, USA, 2–6 November 2015.
3.2.7 The Committee was reminded of Amendment 75 to ICAO Annex 3/WMO Technical
Regulations [C.3.1] concerning provision by TCACs of the graphical format of tropical cyclone
advisories to the aviation community for its consideration.
Storm Surge Watch Scheme
3.2.8 The WMO/ESCAP Panel on Tropical Cyclones, and ESCAP/WMO Typhoon Committee
have implemented the Storm Surge Watch Scheme. RA IV Hurricane Committee decided during
its annual session (Cancun, Mexico, 7–11 April 2014) to implement the scheme and provide the
(experimental) storm surge advisories (for the USA) starting from the hurricane season 2015, as
described in 2.13.
TC Regional Bodies
3.2.9 Annual/biennial sessions of other four regional TC committees were held as follows:
i) The 15th session of the RA V Tropical Cyclone Committee was held in Port Vila,
Vanuatu from 26 to 30 May 2014.
ii) The 3rd Joint session of the WMO/ESCAP Panel on Tropical Cyclones / ESCAP/WMO
Typhoon Committee (PTC-42/TC-47) was held in in ESCAP building, Bangkok,
Thailand, 9–13 February 2015.
iii) The 21st session of the RA I Tropical Cyclone Committee (TCC) had been planned to
be held in La Reunion, France, from 28 September to 2 October 2015.
3.3
The Committee was informed that the scope of activities of the regional TC committees
had been expanded through involvement with the WMO’s cross-cutting projects such as the
Severe Weather Forecasting Demonstration Project (SWFDP), Coastal Inundation Forecasting
Demonstration Project (CIFDP) and Disaster Risk Reduction projects for Early Warning Systems
in Regions I, II, IV and V. The Committees’ annual/biennial sessions serve as venues for
information sharing of the projects and their technical plans have incorporated collaborative
actions with those projects. Wider cross-cutting project coverage was further needed to reach all
the Member countries of the regional TC committees. In addition, a synergistic relationship with
other UN agencies and international/regional entities had also been developed.
3.4
As regards the RA IV Workshop in 2014, the Committee was pleased to know that the
two Haitian forecasters were invited again for the training. The Committee was also informed of
the tentative results of the evaluation by the participants. Overall, the workshop was found
satisfactory for all the participants, including the general organization such as course programme,
training material and facilities. Many participants responded that they learned a lot during the
two-week training, developing the knowledge of track forecasting and such new technologies as
ensemble forecasting and satellite applications. More importantly, they improved the
understanding of the products and operational works of RSMC Miami and strengthened their
linkage with the RSMC. The Committee re-iterated the valuable contribution of the Workshop to
the capacity development in hurricane forecasting and expressed its gratitude to RSMC Miami
for their continued effort for hosting this annual training event.
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3.5
The Committee was presented with the outcomes and recommendations from the IWTCVIII and IWTCLP-III which were jointly organized by WWRP and TCP, and held in Jeju, Republic
of Korea, 2–10 December 2014. The IWTC-VIII and IWTCLP-III were quadrennial fora for
tropical cyclone community (both researcher and forecasters) to discuss together with virtually
all aspects related to tropical cyclones with particular focus on motion, evolution, intensity,
precipitation patterns, structure, unique behaviors and societal impacts during landfall.
3.6
The Committee noted that among the priority actions of TCP for 2015 and beyond, such
as organization of regional workshops and TC committees’ sessions, the Programme would lay
special emphasis on i) promoting tropical cyclone forecasting and warnings services with impactbased and risk-mapped approaches and ii) effective organization of group training sessions in
Regions I, IV and V, WMO/ESCAP Panel on Tropical Cyclones, and ESCAP/WMO Typhoon
Committee.
3.7
Mr Keithley Meade of the Antigua & Barbuda Meteorological Services provided an
update on the development of Hurricane Forecaster Competencies within RA IV. Mr Meade
indicated that comments provided by Members since the draft competencies were introduced at
HC 36 have been incorporated into the latest document.
3.8
The idea of a workshop to address hurricane forecasting competencies was introduced
to the Committee during the RA IV HC-36 in Cancun, 2014. The workshop was held in Costa
Rica during 9 and 10 April 2015. Many of the participants in this workshop included senior
forecasters or forecast staff managers, some of whom had previously attended the two-week
training course at the RSMC Miami. Several workshop participants noted the value of receiving
the latest information on tropical cyclone analysis and forecast methodologies, and most-recent
NHC product updates. Material provided at this workshop can be used to train local
meteorological service staff.
3.9
The Chairman provided a summary of the most recent two-week RSMC training course
that was held at RSMC Miami 9–20 March 2015. The Chairman reported that the majority of the
participants indicated that the course exceeded their expectations and that most of the individual
sections of the course also met or exceeded participant expectations. Individual comments
provided by participants indicated that the training course increased forecaster competencies.
3.10 During general discussion on training topics, differences between the 2-day
competencies and 2-week RSMC course were reviewed. Member nations felt that it is important
to continue both efforts since the two courses address different training needs within the region.
The 2-week course was generally used to train new forecasters while the 2-day competencies
workshop provided refresher material for senior forecasters. An action from this discussion was
to locate all tropical cyclone training (COMET, Global Guide, existing workshops) material and
identify gaps that need to be addressed. A second action was to explore the feasibility of
continuing a 2-day or 3-day Forecaster Competencies Training Workshop. The RSMC Miami
would explore possibility of this workshop being part of the U.S. National Hurricane Conference
that would be held on 21–24 March 2016 in Orlando, Florida. RSMC’s availability to provide
instructors is subject to staff time and travel funding. Members are asked to identify subject
matter experts that could also serve as instructors for this training workshop.

4.

REVIEW OF THE PAST HURRICANE SEASON

4.1

Summary of the past season
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4.1.1 Dr Lixion Avila, from RSMC Miami, presented a summary of the 2014 Atlantic and
eastern North Pacific hurricane season. In the presentation, Dr Avila described the challenges
and uncertainties in the forecast, which occurred operationally during the past season. He
further emphasized the difficulties encountered with the genesis of cyclones primarily near land,
and the structure of these systems. A track and intensity forecast verification was also included
in the presentation.
4.1.2
Tropical cyclone activity in the Atlantic basin during the 2014 season was somewhat
below average. Of the eight tropical storms that formed, six became hurricanes, and two
reached major hurricane strength (category 3 or higher on the Saffir Simpson Hurricane Wind
Scale). In comparison, the 1981–2010 averages are 12 tropical storms, 6 hurricanes and 3
major hurricanes. The Accumulated Cyclone Energy (ACE) index, a measure that takes into
account both the strength and duration of the season’s tropical storms and hurricanes, was
about 72% of the long-term median value. Most of the season’s hurricanes occurred well east of
the United States east coast, although Arthur made landfall on the North Carolina Outer Banks.
Bermuda was affected by two hurricanes (Fay and Gonzalo) in less than a week’s time in
October, and there was extensive damage on the island. Gonzalo was the strongest Atlantic
hurricane since Igor of 2010. There was also a tropical depression during July that failed to
strengthen into a tropical storm.
4.1.3 Tropical cyclone activity during the 2014 eastern North Pacific hurricane season was well
above normal. Most of the tropical cyclones formed from tropical waves which moved from the
Caribbean Sea to the eastern North Pacific. Of the 20 tropical storms that formed, fourteen
became hurricanes, and eight reached major hurricane strength (category 3 or higher on the
Saffir-Simpson Hurricane Wind Scale). The hurricane total was the second highest on record for
the basin, and the number of major hurricanes equalled the record number. For comparison, the
1981–2010 averages are 15 tropical storms, 8 hurricanes and 4 major hurricanes. The
Accumulated Cyclone Energy (ACE) index, was 150% of the long-term median value.
4.1.4 Mexico was affected by several tropical cyclones during the busy 2014 season.
Hurricane Odile devastated portions of the Baja California peninsula, making landfall as a major
hurricane on the southern tip near Cabo San Lucas, the first in that region in 25 years. Several
other strong hurricanes – Marie, Norbert, and Simon – passed southwest of the Baja California
peninsula but produced significant impacts from western Mexico to southern California. Tropical
Storms Boris and Trudy made landfall in southeastern Mexico and brought flooding rains to that
region with some loss of life. The season also produced a tropical depression several hundred
miles southwest of Hurricane Odile that failed to develop further.
4.1.5 The detailed report on the 2014 hurricane season provided by the RSMC is given in
Appendix III.
4.2

Reports on hurricanes, tropical storms, tropical disturbances and related flooding
during 2014

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 2014 hurricane season.
4.2.2 Antigua and Barbuda reported to the Committee that Tropical Storm Gonzalo developed
from an area of disturbed weather on 12 October and affected Antigua and Barbuda on 13
October; the eye of Gonzalo passed over Antigua on 13 October. Post analysis of strongest spot
winds revealed maximum 1-minute sustained winds of 74 mph gusting to 90 mph and while
Barbuda saw sustained winds of 60 mph, gusting to 70 mph. Based on this and other analyses,
Gonzalo was upgraded to a hurricane while over Antigua. There were many reports of slight to
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moderate damage including the loss of roofs, damage to utility infrastructure, broken trees,
unsecured properties and boats. Rainfall amounts of 26.7 millimetres were recorded at V.C Bird
International Airport between 8pm Sunday 12 and 8pm Monday 13 October. Minimum
atmospheric pressure recorded was 993.2 millibars or 29.33 inches, recorded on Monday 13 at
10am. Coordination between Antigua and Barbuda Meteorological Services (ABMS) and the
Leeward and British Virgin islands continues to work well but generally, communication methods
need to be improved.
4.2.3 Bahamas reported to the Committee that during the 2014 Hurricane Season Tropical
Storm Arthur formed 80 miles to the north of The Bahamas on Tuesday, 1 July 2014 and moved
north away from the Bahamas while producing strong gusty winds, scattered showers and
thunderstorms with occasional heavy downpours mainly across the Extreme Northwest
Bahamas. In the first week of August, Tropical Storm Bertha moved just to the east of the Turks
and Caicos Islands and the Southeast Bahamas producing some flooding while Tropical Storm
Cristobal, that intensified from Tropical Depression #4, which formed over the Turks and Caicos
Islands on Saturday, 23 August 2014, moved to within 40 miles north of Mayaguana in the
Southeast Bahamas causing widespread to extensive flooding on Providenciales and North
Caicos in the Turks and Caicos Islands and flooding 13 homes on Mayaguana in the Bahamas
causing US$10,000.00 in damages. There were no reports of death from these cyclones during
the Season.
4.2.4 Bermuda reported to the Committee that while the country was affected by a few of the
Western Atlantic tracking tropical systems, most notable were the impacts of (reanalyzed and
upgraded) category 1 Hurricane Fay and category 3 Hurricane Gonzalo, only six days apart.
Despite annual pre-season public hurricane awareness outreach efforts, public preparedness for
Fay was diluted due to a few factors a) the community mind-set that "it is just a Tropical Storm"
b) the local media went on automated programming during the weekend c) Fay was not
initialized well and intensified, requiring a hurricane watch to be issued on Saturday afternoon
for an early Sunday impact d) Fay's structure was asymmetric with a dry eastern side followed
by the signature calm. Conditions rapidly deteriorated as instability increased on in the western
side of Fay catching people off-guard due to a delayed onset of unstable conditions. Bermuda
also emphasized that the challenges associated with communicating at all local levels are being
addressed and were not experienced during the lead up to Gonzalo. Communication in advance
of Gonzalo was very visual with press conferences, visible support from the Emergency
Management Organization key members and an increased interest on the Bermuda Weather
Service (BWS) social media outlets. Using Facebook allowed BWS to reach a larger percentage
of the local population and provide more frequent and candid graphical updates, which were well
received by the public. The complications with Gonzalo included preparing for a category three
hurricane direct landfall less than a week after damage from Fay with very little time to clean up
the debris from Fay. From a meteorological perspective Gonzalo merged with a stalled highpressure area to the northeast and a cold front moving in from the west. This resulted in Gonzalo
showing signs of transitioning to post-tropical and Gonzalo was downgraded to a category 2
hurricane as the eye passed over the island and merged with the cold front on the western side
of Gonzalo. This scenario created gusts up to 50 knots greater than sustained winds, causing
greater damages. A further note: due to surplus rainfall during the previous months, the damage
from felled full foliage trees on building structures was notable. Bermuda was pleased to report
that even given the challenges of experiencing two hurricanes in less than a week, there were
no deaths.
4.2.5 Canada provided the Committee with a summary of the report on the 2014 hurricane
season. While the season was overall below normal for activity in the Atlantic Basin, it was a
near to above normal season for activity for the northwest Atlantic and within the Area of
Responsibility (AOR) of the Canadian Hurricane Centre. This year was a prime example of
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encouraging our partners and public that regardless of the season forecast in May, that it was
important to be prepared at all times because it only takes one storm to have significant impacts.
Four names storms (Arthur, Bertha, Cristobal and Gonzalo) crossed the AOR. Of note, Post
Tropical Storm Arthur made landfall in southwestern Nova Scotia as a strong early season
event. Given the strength of the storm during the early summer months, with trees in full-leaf,
there was significant tree damage and resultant damage to power utility infrastructure in Nova
Scotia and New Brunswick. There was also significant rainfall with this event in New Brunswick
resulting in localized flooding and road washouts. Further details on all of the tropical cyclone
events for the 2014 season were available on the 37th Hurricane Committee document site in
the formal report from the Canadian Hurricane Centre.
4.2.6 Colombia informed the Committee that since the 2014 hurricane season had been less
intense than usual in the Atlantic, its consequences on the country had been slight. Only Bertha
and Hanna had directly affected the country, whereas no tropical cyclones had had a direct
impact on the country in that season. Bertha formed on 29 July as a tropical depression in mid
Atlantic and became a tropical storm on 1 August. On 6 August, a trough associated with that
system brought rain to most of the country. It was the rainiest day in August which was an
otherwise relatively dry month. The most noticeable synoptic features of that day were a lowpressure zone along the coast and a trough generated by the tropical cyclone, which caused
greater activity in the Inter-tropical Convergence Zone. Tropical Storm Hanna was a weaker and
shorter tropical cyclone which did not intensify due to the shear associated with a frontal system.
However, the weakening of that front made for a more marked depression, which caused heavy
rains in Nicaragua, Honduras and on the western shore of the Colombian Caribbean Sea; the
western sea shores of Colombia recorded predominantly wet weather on 25 and 26 October
2014.
4.2.7
Dominica informed the Committee that the 2014 Atlantic Hurricane Season was
relatively quiet and did not produce any severe weather activity across the island. The island
was placed under a Tropical Storm Warning on 31 July/1 August 2014 due to the passage of
Tropical Storm Bertha approximately 40 miles south of Dominica. However, there were no
significant impacts and the warning was lifted later that night.
4.2.8
Dominican Republic informed the Committee that the season was quiet for the
Dominican Republic, rather like the 2013 hurricane season. Bertha passed over the country with
tropical storm intensity and subsequently developed into a hurricane over the Atlantic, north of
the Bahamas. As a tropical storm, Bertha affected the east of the country between 2 and 3
August 2014, bringing heavy rains over inhabited areas. Bertha’s impact was felt in areas northeast of Boca de Yuma at 1900 hours (2300 UTC) on Saturday, 2 August, when it was located at
latitude 18.5 north longitude 68.7 west. Weather warnings and watches issued by the
Meteorological Service, and efficiently coordinated with the Regional Specialized Meteorological
Centre in Miami, were handled adequately by civil protection institutions. Wind-related events
associated with Bertha did not reach storm intensity over the country, since the strongest winds
were located north-east in the open sea. Heavy rains causing floods that left towns cut off, a
damaged bridge, broken water-supply piping and overflowing rivers were recorded. Another
emergency that did not require the coordination of the Miami Regional Specialized
Meteorological Centre for the issuing of watches and warnings (though local warnings were
issued), was caused by the disturbance at the initial stage of what became Tropical Cyclone San
Cristobal. Once again torrential rains affected isolated areas in the eastern region breaking
records for the month of August. That system caused more damage than Bertha, which was a
tropical storm, and showed that one must be prepared for hydrometeorological events
irrespective of their category. In the eastern provinces of the country, including the capital, water
supply systems were affected, a hospital was flooded, and people were evacuated.
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4.2.9
El Salvador informed the Committee that from 31 May until 1 June a low-pressure area
was observed south-west of the Pacific coast of Guatemala and El Salvador. This low pressure
could have developed into a tropical cyclone. On 2 June, it developed into tropical depression
2E and on 3 June into tropical storm Boris, which moved west north-west towards the Mexican
coast. Before developing into a tropical depression, it caused heavy rain in El Salvador with over
100mm in 24 hours, particularly along the coast, in the centre and west of the country. Between
12 and 15 October, a low-pressure area moved over the Pacific coast of El Salvador, bringing
considerable humidity to the country, which caused scattered to wide-spread rains, in particular
those recorded on 15 October, with a maximum of 163.7 mm on the Conchagua volcano, in La
Union, and 126.7 mm at the Pequín station in Morazán. In five days, 389 mm fell at the
Sensunapán station, in Sonsonate. Those rains were storm-like and intermittent. The system
continued to bring rains between 16 and 20 June, particularly on 17 and 18 June. This lowpressure system developed into tropical storm Trudy.
4.2.10 Haiti told the Committee that in 2014 no damage or heavy loss had been caused in the
country by the passage of a tropical system. However, it looked as though two systems might
affect Haiti: Hurricane Bertha and Hurricane Cristobal. Bertha, which was part of a tropical wave,
was the only system to approach the eastern shore of the island, in the night of 2 to 3 August
2014; it then moved between the south-east coast of the United States and the Bermudas.
Bertha did not really touch the island but left a lot of humidity and weak to moderate rain in some
areas, particularly in the north-west and north-east of the country. Hurricane Cristobal started as
a simple tropical wave moving from the west coast of Africa on 15 August. A low-pressure area
formed north of the United States Virgin Islands and passed off the northern coast of Hispaniola,
causing torrential rain which killed two people and flooded 700 homes, according to a report
from the Directorate of Civil Protection.
4.2.11 France informed the Committee that two tropical cyclones impacted French West Indies
in 2014. The first was Tropical Storm Bertha, which went through the Lesser Antilles on 1 August
without consequences for either Martinique or Guadeloupe. Forecasters had slightly
overestimated the situation. The second was Gonzalo, a tropical cyclone that formed east of the
Lesser Antilles and quickly strengthened into a category 1 hurricane just before moving through
the northern Leeward Islands. Actually, it impacted Saint Barthélemy and Saint Martin on 13
October, between 1800 and 2400 UTC. Gusts reached 85 to 110 knots in Saint Barthélemy. A
maximum of 82 knots (1mn intensity) was recorded in Saint Martin before data became
unavailable due to technical reasons. This hurricane brought down trees and power lines in
those islands. In the port of Gustavia, about one hundred boats were destroyed, especially as
winds turned quite abruptly southwesterly. There were no casualties in the French territories. An
eye became apparent on the radar of Guadeloupe during the early hours of 13 October, and
Gonzalo became a hurricane around 1200 UTC when it was located just east southeast of
Antigua, at about 40km north of Guadeloupe. It intensified more rapidly than forecasted, and the
high-level French warning (red one), which means that all activities on the island have to stop,
was issued 4 hours before the winds intensify to the maxima; the purple level (eveybody stay at
home) was maintained one hour only. NHC issued a hurricane warning at 1800 UTC. The
orange level (people have to be prepared) was issued 24 hours ahead. Moreover, Météo-France
was able, on Friday 10, and thanks especially to the ensemble predictions of ECMWF, to warn
the authorities that bad weather was expected on Leeward Islands on Sunday evening or
Monday. Even if the matter was more about heavy rains than about strong winds. So, there were
no complaints from the authorities. However, it would have been better if the purple level
warning had been issued at least one or two hours earlier than Météo-France actually did. The
radial speed of the radar on Guadeloupe indicated a rapid intensification as the system passed
over Antigua, and, if it had been possible in real time to compare with the surface observation of
Antigua, it could have been noticed that the radar data were quite consistent with the
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observation and that a hurricane warning had to be issued. There were e-mail exchanges
between Météo-France and NHC but communication could be improved. A better way of
communicating some extra radar data to the forecasters in Miami would have to be devised.
4.2.12 Mexico experienced an active 2014 season, in terms of both intensity and total number
of tropical systems directly affecting its coast, due to the general behaviour of tropical cyclones.
A total of six tropical systems directly affecting the country were recorded plus three cyclones
with indirect impact, due to their proximity to the country. The 2014 tropical season, with its 20
systems, was well above the average recorded in the Pacific. Meanwhile, eight tropical cyclones
developed in the Atlantic. In the period 2010–2014, Mexico recorded its highest number of
tropical systems (38), well above the thirty recorded between 1970 and 1974. During the 2014
season, the following cyclones affected the Mexican Pacific coast, in chronological order:
Tropical Storm Boris followed by the violent Tropical Cyclone Odile (hurricane category 3);
Tropical Storm Trudy and, last, Tropical Depression Vance at the beginning of November.
Tropical Storm Trudy and Tropical Depression 9 affected the Gulf of Mexico and the Caribbean
Sea throughout the cyclone season. The Mexican National Meteorological Service monitored
tropical cyclones continuously throughout the 2014 season. A total of 512 warnings were issued
in the Pacific and 70 in the Atlantic. For the second time, warnings and bulletins of low-pressure
systems that could have developed into cyclones were issued. During the season the Mexican
National Meteorological Service issued warnings addressed to the National Civil Protection
Coordination agency and state governments.
4.2.13 Nicaragua provided a summary of the 2014 hurricane season. Thirty-six tropical waves,
nineteen troughs and the impact of the Intertropical Convergence Zone (ITCZ) were the
meteorological systems that gave rise to the persistence of low atmospheric pressure and the
passage over the country of at least three active centres of low atmospheric pressure originating
in the south-west Caribbean Sea. Even when precipitation was generally scarce for the season,
low pressure generated convection, precipitation and violent and sudden thunderstorms, with
just a few hours of heavy rainfall in some areas of the country, causing landslides and flooding in
vulnerable areas, as was the case at the meteorological station of Altagracia, on Ometepe island
(Cocibolca lake), where, on 8 October, 378 mm of rain were recorded. The deaths that occurred
were mainly due to imprudent behaviour in the population, despite the monitoring and
coordination provided by the meteorological service of the Nicaraguan Institute for Territorial
Studies (INETER) and by the National System for Disaster Prevention and Reduction
(SINAPRED). However, timely and adequate assistance was provided to the population affected
by flooding and landslides in various parts of the country.
4.2.14 Panama reported to the Committee that the impact of the 2014 hurricane season was
rather weak with no direct consequences for Panama. No disasters or emergencies occurred as
a result of the presence of hurricanes in the Caribbean basin and the Atlantic, which confirms
what the Meteorological Services have said, i.e. that in the region the impact of the hurricane
season was rather weak. Between 1 and 14 December 2014 Panama was affected by flooding
and heavy rainfall. The Intertropical Convergence Zone remained quasi-seasonal over the
country, generating cloudiness, low-pressure systems and low-level troughs with clouds and
rainfalls outside the hurricane season. Panama had pointed out that the Intertropical
Convergence Zone caused seasonal rains. However, in 2014 ITCZ activity was particularly low
and the rainfall patterns in some areas of the country showed anomalies of -30%, which means
that only 70% of the usual rain fell in some areas. Following changes in the Gerencia de
Hidrometeorología, which functions as a National Hydrometeorological Service, new goals were
set to help produce information for the improvement of the Forecasting and Monitoring Service in
Panama and the region so that by the end of 2015 a new radar and a radiosonde station would
be installed in the western part of the country. This would enable the production of upperatmosphere data, would improve daily forecasts and those issued before severe events in the
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region and would provide more resources for processing forecasts. Although Panama has not
been particularly affected, it keeps up with technological improvements and advances in
forecasting and monitoring tools, such as a new application for mobile phones which makes it
possible to give the population advanced warning before a severe event, thus saving lives and
property.
4.2.15 Saint Lucia reported to the Committee that the country had suffered very little damage
during the 2014 Hurricane season. For most of the year, monthly rainfall totals were below
average. There were two noteworthy events, however, Tropical Storm Bertha and a high rainfall
event which occurred on the 7 and 8 November 2014. Tropical Storm Bertha threatened Saint
Lucia on 1 August 2014 as it approached the Lesser Antilles. The island was placed under
Tropical Storm Watch from 11:00 p.m. on 31 July to 1:00 p.m. on 1 August. Besides causing
disruptions in business and social activities, the impact on the island was minimal. On 7 and 8
November 2014, heavy rainfall caused flooding and a few landslides which hindered the flow of
traffic at various locations on the island. The Meteorological Office at the George Charles
International Airport in the north of the island recorded 124 mm from 0000 on 8 November to
0000 on 9 November, while Hewanorra in the south recorded 91.1 mm in the same period.
4.2.16 USA reported that it was directly affect by one hurricane during the 2014 season.
Hurricane Arthur made landfall along the North Carolina Outer Banks early on 4 July as a
category 2 hurricane on the Saffir-Simpson Hurricane Wind Scale. The highest sustained winds
measured in North Carolina were 74 kt in Pamlico Sound and 72 kt at Salvo. A peak wind gust
of 88 kt was measured at Cape Lookout. Arthur produce a maximum storm surge inundation of 3
to 5 ft above ground level on portions of the Outer Bands. There were no reports of casualties
associated with Arthur, and the United States was spared significant damage. Hurricane Arthur
provided the first opportunity for the NHC to issue its experimental Potential Storm Surge
Flooding Map. Although Hurricanes Bertha and Cristobal passed well east of the east coast of
the United States, high surf produced by these tropical cyclones caused four drownings in the
United States. High surf from Hurricane Marie in the eastern Pacific basin also caused one
death in Southern California.
4.2.17 Venezuela informed the Committee that, during the 2014 hurricane season, its
mainland was not affected by tropical cyclones. However, on 2 August 2014 tropical storm
Bertha, rather weakened, passed over Aves island without causing damage.
4.2.18

The Members’ reports submitted to the current session are given in Appendix IV.

4.2.19 The other countries represented at the meeting stated that during the 2014 season they
were neither directly nor indirectly affected by a tropical cyclone.
5.

COORDINATION IN OPERATIONAL ASPECTS OF THE HURRICANE WARNING
SYSTEM AND RELATED MATTERS

5.1
Mr. Tyrone Sutherland (British Caribbean Territories) agreed to serve as rapporteur on
this agenda item with the assistance of Mr. John Tibbetts (BCT). This agenda item was intended
to allow Committee members to raise matters that impact on the effectiveness of the Hurricane
Warning System.
5.2
The Hurricane Committee recalled that the back-up arrangements within the RA IV
Hurricane Operational Plan had been updated at its 33rd session in 2011. At that session, backup arrangements were included for Belize, which were not previously in the Operational Plan.
Under the current version of the Plan therefore, the Cayman Islands will take over responsibility
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for Belize, with Jamaica serving as a secondary backup to the Cayman Islands with respect to
Belize.
5.3
As a result, the Director of the National Meteorological Service of Belize (NMSB),
Mr. Dennis Gonguez, made a presentation to the Hurricane Committee of a draft Memorandum
of Understanding (MoU) which had been developed with Mr. John Tibbetts, Director-General of
the BCT Cayman Islands National Weather Service (CINWS). This draft MOU addressed the
roles and responsibilities of the NMSB and the CINWS with regards to the back-up
arrangements. The MoU set forth the terms for the CINWS to prepare, provide and distribute
limited meteorological services on behalf of the NMSB, in the event that a catastrophic hydrometeorological, seismic or manmade events, renders the NMSB incapable of fulfilling its local
and international obligations.
5.4

The Committee noted that within the MoU, the key issues to be determined include:



The initiating mechanism, which would be established through direct contact
between the Director of NMSB and CINWS, with the authorization of the former;
The scope of works which would have to be completed to satisfy the national and
international obligations of the NMSB, such as:
o

o
o

Preparation and distribution of the Aviation products, particularly the
Aerodrome Forecasts (TAFs) and the Aviation Area Forecasts, over the
Global Telecommunication System or any succeeding technology and the
CINWS website;
Preparation of daily Public and Marine Weather Forecasts and posting of
these products on the CINWS website;
The provision of warnings during the back-up period.

5.5
Mr. Gonguez informed the Committee that the draft MoU also addressed the following
areas:
(i)
(ii)
(iii)
(iv)
(v)
(vi)

Reviewing the MoU on a yearly basis;
Modification, variation and/or termination of the MoU;
Legal liability and indemnity to the CINWS;
Dispute resolution;
Funding;
The start and duration of the MoU.

5.6
Since the Operational Plan called for Jamaica to serve as a secondary backup to the
Cayman Islands with respect to Belize, the Committee was also informed that the Meteorological
Service of Jamaica was in general agreement with the principles of the MOU, which would be
the basis to define Jamaica’s role in this aspect of the Operational Plan.
5.7
There was discussion on the methodology for providing weather forecasters in the backup office (Cayman Islands) with knowledge of Belize and forecast products to be issued. The
Committee agreed that an important element would be the periodic testing of the system.
5.8
The Committee commended Belize and the Cayman Islands for the initiative to formalize
the back-up arrangements, as described in the Operational Plan. It urged them to continue their
efforts in working out the details and to inform the Committee when the MoU was finalized, so
that it could serve as an example to the region.
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5.9
At the same time, the Committee reminded Members of its previous suggestion that
States with more than one operational office might also consider the possibility of transferring
forecast and warning operations to those offices as a first measure, to try to maintain national
responsibilities as much as possible. In this regard, the representative of Canada described the
backup arrangements for the Canadian Hurricane Centre in Halifax, which has been included in
the 2015 Operational Plan. In the Canadian procedures, he noted, another weather forecast
office would, in a seamless manner, take over the function of the Centre.
6.

REVIEW OF THE RA IV HURRICANE OPERATIONAL PLAN

6.1
The Committee reviewed in depth the Operational Plan, taking into account changes and
additions that came out from this and the other agenda items.
6.2
Curaçao informed the Committee of the completion of the installation of 9 automatic
weather stations, in accordance with the technical plan. These stations still need to be registered
on the international network and are therefore not included in the operational plan. However, the
data is already available on the website of the Meteorological Department Curaçao.
6.3
Mr Dan Brown from RSMC Miami, described new products and changes to be completed
by RSMC Miami in 2015. These changes include updated probabilistic categories for the NHC 2and 5-day graphical tropical outlooks and uniform issuance of 3-hourly public advisories
whenever coastal tropical cyclone watches or warnings are in effect. The RSMC also will also
issue Tropical Cyclone Public Advisories (TCP), Tropical Cyclone Updates (TCU), and Monthly
Tropical Weather Summaries (TWS) in mixed-case text in 2015, and examples of these products
were updated in the operational plan. NHC will also start issuing eastern Pacific Tropical
Cyclone Public Advisories and Tropical Cyclone Updates in local times zones, based on the
storm’s current location.
6.4
During the review of Chapter 4, it was recommended that countries consider budgetary
implications associated with increased costs in maintenance and parts of their weather radars
which typically manifest maintenance issues around year 6-7. It was noted that some countries
have had radar outages for months while waiting for parts to be manufactured and installed and
thus investing in a backup radar or a spare parts pool might be considered.
6.5
In Chapter 9, the Committee considered retirement of the names of tropical cyclones of
significant strength or impact during the previous season. At the request of Mexico, the
Committee decided to retire the name ‘Odile’ and adopted ‘Odalys’ as its replacement to be
used for the 2020 season.
6.6
RSMC Miami reported that a U.S. National Weather Service team had been established
to work on technical and dissemination issues associated with the implementation of tropical
cyclone watches/warnings and advisories before tropical cyclone formation. With that in mind,
there would be a requirement to identify those disturbances.
6.7
The RSMC proposed that the Greek alphabet be used to identify these disturbances and
that a supplemental name list be created to use in active years like 2005 when the name list was
exhausted. The Committee agreed that the capability to issue forecasts and watches / warnings
for disturbances before formation was needed. However, the Committee did not accept the
proposal to use the Greek alphabet to identify these disturbances. No ideal solution was
identified and additional discussion was necessary, as any procedure for using names for such
disturbances causes concern for some members, while other members are concerned about
confusion that could be caused by using numbers and/or letters to identify such disturbances.
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Since it is still possible that RSMC Miami would be ready in 2016 to begin issuing forecasts and
watches/warnings before genesis, it would likely be necessary for members to discuss options
well in advance of HC-38. RSMC Miami would later this year try to prepare sample products
based on some past cases for review.
6.8
The Committee urged the WMO Secretariat to ensure that above amendments and
changes as well as other minor changes made to the Plan were posted to the WMO/TCP
website, both in English and Spanish, before the 17th session of Congress. In this connection,
the Committee commended Météo-France for its continued update of the Operational Plan in
French and its provision to the Meteorological Service of Haiti. The Committee acknowledged
the offer by Météo-France to help translate the Operational Plan into French and make it
available by the end of July 2015.

7.

REVIEW OF THE COMMITTEE’S TECHNICAL PLAN AND ITS IMPLEMENTATION
PROGRAMME FOR 2015 AND BEYOND

7.1
The Committee designated Dr José Rubiera Torres (vice-Chair, Spanish speaking
Members) and Mr Keithley Meade (vice-Chair, English speaking Members) to serve as
rapporteurs.
7.2

The Committee requested to the Members to provide inputs, if any, as soon as possible.

7.3
It was noted that Members needed to be reminded as to whom was the HC
representative volunteered 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). A review of the documents revealed that HC was not
represented at ICG in 2013 or 2014. It was suggested that the Chairman raise this point with the
RA IV Management Group and conduct another review for volunteers to ensure future
representation of HC at ICG.
7.4
The hydrological advisor to the President of RA IV informed the Committee about the
progress and development in the area of hydrology within RA IV as follows:
Hydrological Working Group meeting
7.5
Notable progress had been made in the implementation of the hydrological activities in
RA IV. In February 2015, a meeting of the Working Group on Hydrology (WGH) was held in San
Salvador, El Salvador, together with a technical workshop devoted to the hydrological network,
database and proposal of regional projects as extension of Carib-Hycos. These meetings had
the support of the WMO Hydrology Commission. The objective of the WGH meeting was:






Present the structure and programs of WMO, the Hydrology and Water
Resources Programme and the CHy;
Describe the terms of reference of both the RA IV WGH and the Virtual
Hydrological Forum (VHF);
Review the RA IV Strategic Operating Plan for the Enhancement of National
Meteorological and Hydrological Services;
Review the results of the survey on priority themes in RA IV according to the
VHF;
Present, amend and approve the work plan 2016–2019 for the WGH and the
VHF;
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Agree to report its conclusions and recommendations to the forthcoming meeting
of the RA IV Management Group, to be held possibly in May 2015 in Geneva.

The WGH agreed the immediate establishment of the following Task Teams:







Capacity building in hydrology
Hydrological networks and data .
Flood risk analysis, management, prediction, forecasting and warning
Drought risk analysis, management, prediction, forecasting and warning
Use of regional climate model outputs in water resources assessment and
management
Assessment of regional projects

Virtual Forum on Hydrology
7.6
The VHF is a complementary tool to obtain feedback from Forum participants, allowing
the WGH to make decisions based on genuine regional interests and to better respond to the
needs expressed by RA IV experts. It required, though, that WGH members assume
responsibilities for the development of specific tasks.
7.7
Through the VHF the following topics were analysed and defined: “Data collection,
processing, quality, retrieval and storage”, “Hydrometry”, “Hydrological prediction and forecast”,
“Drought forecasting and Early Warning Systems”, “Flood risk analysis and management” and
“Capacity building on integrated water resources management”. A full report is available in the
“Documents” section of the VHF. These results were taken into account for the preparation of
the work plan.
WMO Flood Forecasting Initiative
7.8
Notable progress had been made in the implementation of the Flood Forecasting
Initiative including to establish an overarching Advisory Group for the Flood Forecasting Initiative
(FFI-AG), as decided by Congress (Resolution 15 (Cg-XVI)). Regional Association IV had
encouraged Members to further develop national and regional projects that would contribute to
the achievement of the objectives of the initiative. The Association felt in particular that principal
tiers in implementation would be: strengthened institutional capacities; use of state-of-the-art
observation platforms; upgraded monitoring networks; use of modelling approaches; and joint
development of requirements-driven forecasting products including urban floods.
7.9
Considerable progress continued to be made in the development and implementation of
Flash Flood Guidance Systems (FFGS) particular in all the Central-American countries and in
Haiti and the Dominican Republic.
7.10 Efforts are under way to establish closer links between the Severe Weather Forecasting
Demonstration Project (SWFDP) and the FFGS with the intent to establish a predictive capability
for flash flooding events.
7.11 Further, a draft report on the Intercomparison of Flood Forecasting Models was
developed by a Task Team, established as a result a workshop on this topic held in Koblenz,
Germany in September 2011. A draft report was also prepared for the development of a
methodology to improve the effectiveness of flood forecasting services.
7.12 Progress has been made in the implementation of WHYCOS projects and in particular
the Carib-HYCOS that ended in November 2012. As a result of the work of the VHF and of the

- 17 -

WHG meeting, a new regional project is in preparation. This project is an extension of CaribHycos and includes all countries with Caribbean coast.
Associated Programme on Flood Management (APFM)
7.13 The Associated Programme on Flood Management (APFM) that promotes the concept of
Integrated Flood Management practices has progressed significantly. In particular the
development of tools on a wide variety of flood management issues and the Help Desk were
established under the programme. National workshops on the development of flood
management strategies were held in Mexico. A considerable number of tools have been
developed under the APFM that can be downloaded from www.apfm.info. Substantial support
has so far been provided by the Governments of Japan, Switzerland, Italy and Germany
contributing to the success of the Programme. USAID pledged additional funds in support of the
APFM.
WMO Quality Management Framework for Hydrology
7.14 The World Meteorological Organization (WMO) and the International Organization for
Standardization (ISO) have agreed to increase their cooperation in the development of
international standards related to meteorological and hydrological data, products and services.
The Association agreed that the recognition of WMO as an international body setting technical
standards provided a valuable opportunity to further emphasize the role and benefits of applying
the Quality Management Framework–Hydrology and providing Members with the necessary
guidance on technical standards, from data collection through to service delivery.
7.15 The following publications are seen as of particular interest to the HC namely: A Practical
Guide for the Implementation of a Quality Management System for National Meteorological and
Hydrological Services (WMO-No. 1100); Manual on Estimation of Probable Maximum
Precipitation (PMP) (WMO No. 1045), Manual on Stream Gauging (WMO-No. 1044), Manual on
Flood Forecasting and Warning (WMO-No. 1072), Guidelines for the Assessment of Uncertainty
of Hydrometric Measurements, Climate and Meteorological Information Requirements for Water
Management (WMO-No. 1094), Water Quality Monitoring, and Technical Material for Water
Resources Assessment (WMO-No. 1095). All these publications are available online at
http://www.wmo.int/pages/prog/hwrp/index_en.php.
7.16 The Committee recommended to the President of RA IV that the updated RA IV
Hurricane Committee’s Technical Plan and its Implementation Programme (see Appendix V) be
approved.
8.

ASSISTANCE REQUIRED FOR THE IMPLEMENTATION OF THE COMMITTEE’S
TECHNICAL PLAN AND STRENGTHENING 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 thirtysixth 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 has also
provided support to regional activities and assisted in the implementation of WMO Programmes
in the Region.
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Regional Activities
8.3
During 2014, WMO maintained its Project Office in Mexico to support the National Water
Commission in achieving integrated, sustainable management of water and the PREMIA project
aimed to, as outlined in the agreement between WMO and the Government of Mexico, the
efficient management of water, technical support in the fields of hydrology, meteorology, climate
variability and change and their effects on water availability, in particular ground water reserves.
Prevention of floods will be also another area to be covered.
8.4
Based on the Strategic Development Plan 2010-2019 formulated by WMO for the NMS
of Mexico in 2010, the Government of Mexico requested the World Bank the formulation of a
project to continue the implementation of the Strategic Development Plan for the NMS in the
next Mexican Administration (2012–2018). The Modernization Project for the NMS of Mexico
(USD 105 million) funded by the World Bank (2012–2018) includes the following four
components: 1) Strengthening of institutional capacity; 2) Modernization of the meteorological
network; 3) Improvement of meteorology and climate forecasting; and 4) Developing regional
capacity with the establishment of regional hydrometeorological centers.
8.5
WMO through its Project Office in Mexico would continue to provide support to this
project for the Modernization of the NMS of Mexico as well as to the PREMIA project on
integrated water management, both projects under the Agreement of Cooperation between
WMO and the Government of Mexico.
8.6
The Meeting of Directors of Ibero-American National Meteorological Services was held in
Cartagena, Colombia, in March 2015 with the attendance of the Spanish speaking members of
the RA III and RA IV. The action plan for the period 2014–2017 was revised and approved. The
main lines of action of the three-year Plan include institutional strengthening of NMHS and
resource mobilization; development of climate services through pilot projects; education and
training; and development of subregional virtual centres for the prevention and monitoring of
extreme events.
Training
8.7
The RA IV Workshop on Hurricane Forecasting and Warning, and Public Weather
Services took place in Miami, U.S.A, from 9 to 20 March 2015. This very important workshop is
organized on an annual basis at the National Hurricane Centre in Miami, USA, with strong
support of WMO and the U.S.A.
8.8
WMO, through the trust fund from Spain, continued to support during 2014, several
activities including courses on automatic weather stations maintenance, data processing, climate
change, administration of meteorological and hydrological services, flood management,
seasonal forecast, hydrology; statistic forecast tools, use of forecast products and satellites, and
other topics. Additionally, a series of seminars and workshops were also supported especially in
hydrological forecast, seasonal forecast, coastal flooding, and telecommunications interaction.
Several countries in RA IV have already benefited from the open source MCH database
provided by the Conference.
Assistance to NMHS
8.10 The “Haiti Weather Systems Programme – Climate Services to Reduce Vulnerability
in Haiti” project continues to be implemented. The five years project aims to develop the
capacity of the National Meteorological and Hydrological Services (NMHS) of Haiti to deliver

- 19 -

early warnings and also general weather, climate and hydrology services to the people of Haiti.
Updated activities of the project up to February 2015 include:

8.11



An Agreement with UNOPS has been finalized for the building component of the
project. Design of the building and ground work has already started.



Initiation of process for the CNM-SNRE 5-year Business Plan: the Terms of
reference of the Business Plan are already developed. Progress is being made for
the recruitment of an international consultant to support the development of the
Business Plan that is expected to make recommendations on the institutional
governance of CNM and SNRE, human development and training of staff, financing
aspects, including cost recovery, as well as infrastructure and observing networks.



Installation of Automatic Weather Stations in Haiti, with involvement of the Civil
Aviation Office (OFNAC). Communication issues have prevented the installation of
all the automatic weather stations.



Coordination meetings with other cooperation institutions have been held to create
synergies and avoid duplication of efforts.

Haiti Weather Systems Programme – Climate Services to Reduce Vulnerability in Haiti

Main tasks for 2015–2016:







Readiness for 2015 Hurricane Season
Finalize design for the building and start construction.
Tender for a ‘Turn Key’ Technical Assistance Package
Initiate bilateral interaction Canada-Haiti on the use of weather radios
Implementation of suggested governance structure by new Government of Haiti.
Identify mechanisms to implement training plan

As New Met/Hydro Unit is institutionalized and staff identified more help is needed to train and
strengthen linkages to regional mechanisms.

VCP Projects
8.12 During 2014, WMO continued providing assistance to NMHSs through the VCP
Programme. A total of one request was supported in the region, benefiting Haiti with the
provision of spare parts and expert services for the procurement and installation of
meteorological and hydrological observing system infrastructure. A list of VCP projects carried
out for 2010 through 2014 related to the Members of RA III and IV is given in Appendix VI.

9.

OTHER MATTERS

Storm surge
9.1
Dr. Jamie Rhome, the Storm Surge Team lead at the RSMC Miami, presented to the
Committee an update on the U.S. storm surge program and new international activities that have
taken place since the 36th HC Meeting. He described recent updates to the U.S. probabilistic
surge products, and explained the new Potential Storm Surge Flooding Map and plans for a
storm surge watch and warning within the United States. Furthermore, Dr. Rhome reported on
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the outcome of the WMO Storm Surge Training Workshop that was held at the RSMC in January
2015. He also discussed the WMO Hispaniola Storm Surge Demonstration Project that was just
beginning. The goals of this demonstration project were to implement a coupled storm surge and
wave modelling system, develop products for tropical cyclone planning, preparedness, and
forecasting, and provide specialized training programs on how to use these storm surge
products. It was reported that a similar project was exploring the feasibility of using the SLOSH
model in portions of Mexico. The RSMC Miami would prepare a draft storm surge roadmap for
RA IV for consideration at HC-38.
9.2
RSMC Miami and USA representative Dr. Lixion Avila provided a summary of the WMO
IWTC VIII and IWTCLP III which took place in Jeju, Republic of Korea during 1–10 December
2014. The presentation included the history, logistics and objectives of the workshop, and
discussed the advances in track and intensity forecasting since the previous IWTC. Dr. Avila
also included a summary of the discussion arising from the Communication and Effective
Warning System topic. A list of preliminary recommendations from both workshops were also
presented.
Upper-air Programme
9.3
Mr. Hiram Escabi, the Upper-air Program Manager for the United States National
Weather Service (NWS) provided a presentation concerning the Cooperative Hurricane Upper
Air Stations (CHUAS) network for the Caribbean. This presentation provided information
concerning network background, history, stations, certified upper air observers, maintenance,
station inspection, station report, radiosonde soundings, current ground system, radiosondes,
equipment upgrade, status of equipment upgrade, GRAW GPS 403 MHz radiosonde system,
future goals of CHUAS radiosonde soundings, benefits of dual soundings, and proposed
CHUAS 2015 Hurricane Season sounding schedule.
9.4
The main discussion during the presentation focussed on the new radiosonde ground
system upgrade and radiosonde that will be tested at the NWS Sterling Field Support Center,
Sterling, VA, USA. The GRAW 403 MHz radiosonde ground system Government Performance
Test will commence on 1 June 2015. If the performance test is successful, the contract will be
awarded sometime in August. The installation of the system would take place between
November 2015 and February 2016.
9.5
The discussion also covered the proposed 2015 CHUAS dual sounding schedule and a
proposal for a shortened dual flight season due to the limited availiability of the current RS-92DD
radiosonde being used in the CHUAS network. The current logistic supply of CHUAS
radiosondes for observations will last until mid-November. If the new GRAW 403 MHz
radiosonde ground system fails the Government Performance Test, or if there are any schedule
delays, the mitigation plan envisages that NWS purchase additional Vaisala RS-92DD
radiosondes to keep the CHUAS network operational until a new radiosonde system
replacement is made. Information concerning the progress of the radiosonde system upgrade
will be sent to all CHUAS station Directors once NWS has information to share. As a reminder
information concerning testing, schedule and performance is considered procurement sensitive
information.
Tropical Cyclone Forecasting competencies
9.6
Mr Keithley Meade, Chair-RA IV Hurricane Committee Task Team on the Tropical
Cyclone Forecaster Competencies (HC TT), reported to the Committee on this topic. The report
followed an earlier presentation, as a component of the workshop, Addressing Tropical Cyclone
Forecasting Competencies within the WMO RA IV, held in San Jose, Costa Rica, from 9 to 10
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April 2015. The workshop, which was a ‘Train the Trainers’ – workshop, hosted by The USA
National Hurricane Center (NHC) introduced participants to initiatives of NHC and improvement
in products. Participants were introduced to, and allowed to discuss, the Tropical Cyclone
Forecasting Competencies with the aim of broadening review of the competencies.
9.7
The Committee recalled that Cg-XVI had recommended that all technical commissions
make the definition of competency requirements for the core tasks in meteorology and hydrology
a high priority activity and incorporate this task into their work programmes. The Committee
further noted that CG-XVI requested that the technical commissions follow the model developed
by the Commission for Aeronautical Meteorology (CAeM) in providing top level competence
requirements.
9.8
The view was expressed that the HC TT should develop the top-level competencies for
the Hurricane Forecaster. National Meteorological and Hydrological Services should adapt the
top-level Hurricane Forecaster competencies to national circumstances based on their Standard
Operating Practice (SOP) and area of responsibility. The Committee requested that the TT
distributes the latest version of the competency document to Members.
9.9
Further, it was discussed that the knowledge needed for the top-level competency would
be provided by the Regional Training Centers. Competency can be further enhanced through
the participation of experienced hurricane forecasters in the WMO RA-IV Workshop on
Hurricane Forecasting and Warning and Public Weather Services, and the WMO/RSMC Miami
attachment during the hurricane season. Continual professional development based on national
SOPs could be facilitated through participation in the annual Workshop on Hurricane
Forecasting and Warning and Public Weather Services funded by the Member States.
10.

SCIENTIFIC LECTURE

10.1

The following scientific lectures were presented during the session.

11.



Lightning in Region IV Tropics
- Mr Ronald Holle (Vaisala, Inc., Arizona, U.S.)



Seeing “Disasters” Politically: Why, and How
- (Prof. Richard Olson (International Hurricane Research Centre, USA)



Current Status of SHOCS II Project
- (Mr Matti Eerikäinen, Finland)

DATE AND PLACE OF THE THIRTY-EIGHTH SESSION

The Committee was informed that USA would consider hosting the thirty-eighth session
of the RA IV Hurricane Committee in 2016. The details on the venue and dates will be
determined and communicated to the Committee members later.
12.

CLOSURE OF THE SESSION

The report of the thirty-seventh session of the Committee was adopted by the Committee
and approved by the President of RA IV. The meeting ended at 11:20 am on 17 April 2015.

_____________________
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- RSMC Miami Hurricane Centre –
Summary of the 2014 Hurricane Season
For North Atlantic and Eastern North Pacific
1

Atlantic

Tropical cyclone activity in the Atlantic basin during the 2014 season was
somewhat below average. Of the eight tropical storms that formed, six became
hurricanes, and two reached major hurricane strength (category 3 or higher on the
Saffir-Simpson Hurricane Wind Scale). In comparison, the 1981-2010 averages are 12
tropical storms, 6 hurricanes and 3 major hurricanes. The Accumulated Cyclone
Energy (ACE) index, a measure that takes into account both the strength and duration of
the season’s tropical storms and hurricanes, was about 72% of the long-term median
value. Most of the season’s hurricanes occurred well east of the United States east
coast, although Arthur made landfall on the North Carolina Outer Banks. Bermuda was
affected by two hurricanes (Fay and Gonzalo) in less than a week’s time in October, and
there was extensive damage on the island. Gonzalo was the strongest Atlantic
hurricane since Igor of 2010. There was also a tropical depression during July that failed
to strengthen into a tropical storm. Figure 1 depicts the tracks of the tropical storms and
hurricanes of the 2014 Atlantic hurricane season. Dates are based on Coordinated
Universal Time (UTC).
1.1

Hurricane Arthur

Arthur, the earliest hurricane in a season to make landfall in North Carolina
since records began in 1851, developed from a non-tropical disturbance that formed
over the southeastern United States and spawned a low pressure system just off the
coast of South Carolina on June 28. The low then moved southward during the next
couple of days, becoming more organized over the warm waters of the Gulf Stream east
of Florida. Deep convection became sufficiently well organized and persistent for the
low to be designated as a tropical depression early on July 1 about 80 miles north of
Freeport in the Bahamas. The depression drifted westward and strengthened, becoming
a tropical storm later that day. On July 2, a mid-level anticyclone began building over
the western Atlantic, causing Arthur to accelerate toward the north. Light upper-level
winds and warm ocean temperatures near 28°C allowed Arthur to gradually strengthen
while east of Florida, although mid-level dry air in the vicinity of the cyclone limited the
rate of intensification. Arthur continued moving northward and became a hurricane early
on July 3 while centered 145 miles east-southeast of Savannah, Georgia.
On July 3, Arthur turned north-northeastward and accelerated while it moved
between the ridge over the western Atlantic and an approaching mid- to upper-level
trough over the eastern United States. The hurricane reached its peak intensity of 100
mph early on July 4 just before it turned northeastward and made landfall on Shackleford
Banks, just west of Cape Lookout, North Carolina, at 0315 UTC July 4. After crossing
the Outer Banks, Arthur accelerated northeastward over the western Atlantic late on July
4 and early on July 5, weakening to a tropical storm early on July 5 while located 130
miles east of Cape Cod. Shortly after that, Arthur became a strong extratropical storm
over the Bay of Fundy just west of Nova Scotia. The cyclone moved across Atlantic
Canada and Labrador, and dissipated on July 9 to the west of southern Greenland.
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The highest sustained winds measured in North Carolina were 83 mph in
Salvo, and the highest measured wind gust was 101 mph at Cape Lookout. There were
no reports of casualties associated with Arthur, and the United States was spared from
significant damage. Insured losses from the hurricane did not meet the Property Claim
Services’ $25 million threshold. Despite the relatively modest damage, one of the
hardest hit areas was Dare County, North Carolina, which includes part of the Outer
Banks. The worst damage occurred south of Oregon Inlet on Hatteras Island, especially
in the Rodanthe, Salvo, and Waves areas, where wind and water damaged numerous
residences, businesses, and campgrounds. In North Carolina and New England, more
than 110,000 customers lost power. During its post-tropical stage, Arthur knocked down
numerous large trees and caused extensive power outages across Atlantic Canada.
1.2

Hurricane Bertha

Bertha originated from a tropical wave that moved off the west coast of Africa
on July 24 with limited thunderstorm activity. A significant burst of convection occurred
on July 28, resulting in a low pressure area forming the following day. Thunderstorm
activity was not well organized, however, due to northeasterly shear and some drier air.
The low finally acquired enough persistent deep convection to be declared a tropical
storm early on August 1 when it was located about 345 miles east-southeast of
Barbados.
A large mid-level ridge over the central tropical Atlantic caused Bertha to move
quickly westward to west-northwestward, while southwesterly shear from a trough over
the western Atlantic and dry air aloft prevented much strengthening. The cyclone
reached a first peak intensity of about 50 mph as it passed just north of Martinique late
on August 1, but increased shear and continued dry-air entrainment caused the system
to become less organized when it moved over the northeastern Caribbean Sea on
August 2. Bertha’s circulation became better defined the next day while the storm
moved near the northeast coast of the Dominican Republic and the southeastern
Bahamas, where there was less shear and more moisture. The small storm then rapidly
intensified, becoming a hurricane with a peak intensity of 80 mph on August 4 about 200
miles north-northeast of San Salvador in the central Bahamas.
The intensification was short-lived, however, due to increasing shear ahead of
a mid-latitude trough and gradually decreasing sea-surface temperatures. Bertha
weakened late on August 4 and turned northward to the east of the trough, moving about
midway between Bermuda and the northeast Florida coast. Increasing southwesterly
flow aloft caused Bertha to accelerate northeastward on August 5, and Bertha became
embedded within a developing cold front the following day. By midday August 6, the
cyclone had become extratropical about 275 miles south-southeast of Halifax, Nova
Scotia.
Rip currents generated by Bertha caused two direct deaths: a man died near
Frisco, North Carolina, and a woman died near Atlantic City, New Jersey. The most
significant impacts reported by the media were on Martinique, where power outages
affected 150,000 buildings. Flooding that caused mud slides and collapsed roads was
also noted in the Dominican Republic and Puerto Rico. Tropical-storm-force wind gusts
were reported on many islands of the Caribbean, including Puerto Rico, Dominica,
Guadeloupe and Martinique.
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1.3

Hurricane Cristobal

Cristobal can be traced back to a tropical wave that moved off the west coast
of Africa late on August 14. This system, in combination with another wave to the west,
produced a broad area of disturbed weather that moved westward across the tropical
Atlantic and approached the Leeward Islands by August 21. The disturbance’s cloud
pattern began to show signs of organization, but observations from an Air Force Reserve
Hurricane Hunter aircraft on the following day indicated that the system did not have a
well-defined circulation. Over the next couple of days, the disturbance moved westnorthwestward across the northern Leeward Islands, Puerto Rico and Hispaniola, and
then approached the Turks and Caicos Islands. It was not until the afternoon of August
23 that aircraft data indicated a definite circulation center, signifying the formation of a
tropical depression just to the south of the Caicos Islands.
During the early stages of Cristobal’s existence, the cyclone moved slowly
north-northwestward to northward toward a break in the mid-level subtropical ridge.
Moderate northwesterly to northerly shear was affecting the system, and it strengthened
quite slowly, becoming a tropical storm early on August 24 while centered just north of
Mayaguana in the southeastern Bahamas. The next day, the storm turned to the northnortheast and northeast at a slower forward speed under the influence of a mid-level
trough to the north of the tropical cyclone. Despite persistent north-northwesterly shear,
Cristobal strengthened into a hurricane early on August 26, and over the following day or
so the system moved generally northward, along the western periphery of the
subtropical ridge while maintaining an intensity of 75-80 mph. By August 28, the cyclone
accelerated toward the northeast and east-northeast in the flow ahead of a mid-latitude
shortwave trough. On that day, Cristobal’s cloud pattern became significantly more
symmetrical and the hurricane strengthened to its peak intensity of 90 mph at an
unusually high latitude of 37.5°N over the open Atlantic. Soon after reaching its
maximum intensity, the cyclone’s cloud pattern began to lose symmetry and the central
convection decreased in coverage and intensity. By the morning of August 29, a frontal
boundary wrapped around the southern portion of the circulation, and the system
became extratropical, although it maintained hurricane-force winds until the next day.
The cyclone passed over Iceland on September 1 and merged with another low over the
far north Atlantic shortly thereafter.
The slow-moving tropical cyclone dumped torrential rains over the Turks and
Caicos Islands and the southeastern Bahamas. A rainfall total of 10.9 inches was
observed at Providenciales International Airport in the Caicos Islands on August 22-23,
where there was severe flooding. Portions of the Caicos Islands were reportedly
inundated by floodwaters up to a depth of 5 feet. Heavy rains also occurred over
portions of Hispaniola.
Cristobal caused seven direct deaths, all due to drowning. Rip currents
claimed the lives of two young men at Sandy Hook, New Jersey, and Ocean City,
Maryland. One person drowned in rain-induced floodwaters at Providenciales in the
Caicos Islands, two people drowned in Haiti and two people drowned in the Dominican
Republic. In Haiti, there was flood damage and at least 3,600 people were displaced.
Over 600 homes were damaged or destroyed by flooding in the Dominican Republic.
1.4

Tropical Storm Dolly
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Dolly originated from a tropical wave that moved westward from the coast of
Africa on August 19. The wave produced little shower activity until it reached the
eastern Caribbean Sea on August 27, when the associated convection increased. A low
pressure area formed on August 31 over the Yucatan Peninsula of Mexico, and became
better defined on September 1 when it reached the Bay of Campeche. It is estimated
that a tropical depression developed near midday about 325 miles east-southeast of
Tampico, Mexico. The depression moved north-northwestward and became a tropical
storm early on September 2. A turn toward the northwest then occurred while Dolly
reached a peak intensity of 50 mph. Later that day, Dolly weakened slightly due to
northwesterly shear and turned west-southwestward, reaching the coast of Mexico just
south of Tampico near 0400 UTC September 3. After landfall, Dolly weakened and
moved generally westward into the mountains of eastern Mexico, where it dissipated on
September 4.
Widespread rainfall totals of 4-8 inches occurred over portions of eastern Mexico over
the period of 1-4 September. Some totals exceeded 10 inches, with a maximum
reported total of 15.23 inches at La Encantada in the state of Tamaulipas. There were
media reports of wind damage to homes near Cabo Rojo, Mexico, as well as damage
due to freshwater flooding in portions of the state of Veracruz. There are no reliable
monetary figures for the damage.
1.5

Hurricane Edouard

Edouard developed from a westward-moving tropical wave that exited the
coast of western Africa late on September 6. Four days later, convection increased near
the center, and by the morning of September 11, deep convection had become
sufficiently organized to designate the system as a tropical depression about 760 miles
west of the Cape Verde Islands. The depression turned toward the northwest and
maintained that general motion for the next five days while the cyclone moved around
the southwestern periphery of a deep-layer subtropical ridge. Slow but steady
strengthening occurred, with the system becoming a tropical storm early on September
12 and a hurricane two days later. Edouard became a major hurricane early on
September 16, reaching its peak intensity of 120 mph when it was located about 400
miles east of Bermuda, making it the first major hurricane to develop in the Atlantic basin
since Sandy of 2012. However, an eyewall replacement and possible cold
upwelling/mixing of the ocean beneath the hurricane soon caused Edouard to weaken.
The cyclone moved northward then turned northeastward and accelerated on
September 17 ahead of an approaching mid-latitude trough. The next day, Edouard
turned eastward and began to rapidly weaken as the hurricane encountered strong
westerly vertical wind shear. Edouard decayed to a tropical storm late on September 18,
and transformed into a strong post-tropical cyclone early on September 19 about 440
miles west of the western Azores Islands.
1.6

Hurricane Fay

Fay, the first hurricane to make landfall on Bermuda since Emily of 1987,
formed from a westward-moving mid- to upper-level disturbance over the central Atlantic
on October 7. This system induced the development of a sharp surface trough, and
when a cold low became situated over the disturbance on October 9, a comma-shaped
cloud band developed. The convective organization of the low continued to increase,
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and the system became a subtropical storm about 575 miles south of Bermuda early on
October 10.
Fay strengthened and moved north-northwestward around the western
periphery of a mid-level ridge over the central Atlantic. The first reconnaissance mission
into the storm late on October 10 found that the radius of maximum winds had shrunk to
about 45 miles, while deep convection became more concentrated near the center.
These changes led to the transition of Fay into a tropical cyclone early the next day. Fay
turned northward and then north-northeastward while accelerating. Additional
strengthening occurred despite strong south-southwesterly shear, and Fay reached
hurricane intensity when it was about 40 miles south of Bermuda early on October 12.
Fay made landfall on that island around 0810 UTC that day, and strong winds and heavy
rains buffeted Bermuda for a few hours. Fay then turned sharply toward the eastnortheast and accelerated. Stronger southwesterly wind shear began to affect Fay, and
the tropical cyclone degenerated into an open trough a few hundred miles east-northeast
of Bermuda early on October 13.
The estimated peak intensity of 80 mph is based primarily on radar data and
surface data from Bermuda. Fay’s winds toppled utility poles, downed trees and street
signs throughout Bermuda, with the damage likely exacerbated by saturated soils from
heavy summer rains. Nearly 27,000 customers were left without power. Strong winds
damaged the roof of the terminal building at the L.F. Wade International Airport, with
several reports of severe flooding in that building. Several major roads were inundated,
including Front Street in Hamilton. Large boats broke from their moorings and were
pushed onshore, heavily damaged or destroyed.
1.7

Hurricane Gonzalo

The development of Gonzalo can be traced to a tropical wave that departed the
west coast of Africa on October 4. The wave was accompanied by a large area of
cloudiness and thunderstorms while it moved westward across the tropical Atlantic
during the following several days, with the shower activity becoming more concentrated
after the passage of an eastward-moving atmospheric Kelvin wave around October 10.
The tropical wave then moved into an area of low wind shear, and it is estimated that a
tropical depression formed early on October 12 about 390 miles east of the Leeward
Islands. The cyclone became a tropical storm later that day while centered 250 miles
east of Antigua, and soon developed a well-defined inner core, resulting in rapid
strengthening. An eye became apparent in radar imagery early on October 13, and
Gonzalo became a hurricane in the morning hours when it was located just eastsoutheast of Antigua. Gonzalo turned from a westward to a west-northwestward
heading and passed directly over the island a couple of hours later and continued to
strengthen while it passed through the northern Leeward Islands that afternoon.
Gonzalo then turned northwestward before the southwestern portion of the eye moved
over St. Barthélemy around 2000 UTC, with the center of the eye passing just north of
the island about an hour later. Gonzalo made landfall on the island of St. Martin at about
2245 UTC with an estimated intensity of 85 mph, and passed over Anguilla about 45
minutes later. The hurricane then moved northwestward around the southwestern
periphery of a deep-layer ridge over the central Atlantic, and rapidly intensified into a
major hurricane around midday on October 14 when it was located about 175 miles
north of San Juan, Puerto Rico. Over the next 12 to 18 hours an eyewall replacement
occurred, and Gonzalo weakened slightly. During this time, the hurricane began moving
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north-northwestward around the western portion of the ridge, which was beginning to
shift eastward. After the eyewall replacement, Gonzalo’s eye contracted late on October
15, and the hurricane intensified again while it turned northward. Gonzalo reached its
estimated peak intensity of 145 mph early on October 16 when it was centered about
500 miles south-southwest of Bermuda. After that time, Gonzalo turned northnortheastward between the retreating ridge to its east and a mid- to upper-level trough
that was located along the east coast of the United States.
Late on October 16, the hurricane exhibited a double eyewall structure and
began to weaken. Increasing southwesterly shear and slightly cooler sea surface
temperatures caused Gonzalo to gradually weaken on October 17 while it approached
Bermuda. The hurricane made landfall on the southwestern coast of Bermuda with an
estimated intensity of 110 mph shortly after 0000 UTC October 18. The hurricane
continued to accelerate north-northeastward, and increasing southwesterly vertical wind
shear and cool waters caused additional weakening. Gonzalo passed about 50 miles
southeast of the southeastern tip of the Avalon Peninsula of Newfoundland early on
October 19, then became a strong extratropical cyclone later that day while centered
about 440 miles northeast of Cape Race, Newfoundland. The extratropical cyclone
turned east-northeastward and weakened before it was absorbed by a cold front several
hundred miles south-southwest of Iceland by early on October 20.
Gonzalo brought hurricane-force winds to several of the northern Leeward
Islands on October 13 and 14. Sustained hurricane-force winds were also reported on
St. Barthélemy, and likely occurred over portions of St. Martin and Anguilla. Media
reports indicate that strong winds from Gonzalo caused numerous downed trees and
utility lines in Anguilla, St. Barthélemy, both the French and Dutch sides of St. Martin,
and Anguilla. The downed trees and power lines caused extensive power outages and
made many roads impassable after the storm. No monetary damage estimates have
been received for any of the Leeward Islands.
Gonzalo is estimated to have been a 110-mph hurricane when it made landfall
on Bermuda. The strongest sustained winds experienced on Bermuda were likely of
category 2 intensity and occurred on the back side of the hurricane from a northwesterly
direction in the southwestern eyewall. Several observing sites on the island reported
light winds and minimum pressures of around 952 mb between about 0020 and 0040
UTC as the center of the eye passed over the island. According to media reports,
Gonzalo produced $200 to $400 million (USD) in insured losses on Bermuda. Strong
winds downed numerous trees and utility poles, and also caused some structural
damage including the loss of roofs and collapsed walls. Most of Bermuda was without
electricity after the hurricane and it took more than two weeks to fully restore power on
the island.
Gonzalo is believed to be responsible for three direct deaths, all in the Leeward
Islands. No deaths or serious injuries were reported in Bermuda.
Gonzalo’s 145-mph peak intensity makes it the strongest October or November
hurricane over the Atlantic waters north of 20°N and east of 80°W. Gonzalo was the
strongest hurricane to affect Bermuda since Hurricane Fabian in September 2003, and is
the strongest October hurricane to make landfall on Bermuda since 1926. Gonzalo and
Fay passed directly over Bermuda within a six-day period; this is the first time that two
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hurricanes made landfall on Bermuda in one hurricane season, let alone less than one
week apart.
1.8

Tropical Storm Hanna

The genesis of Hanna was associated with the remnants of eastern Pacific
Tropical Storm Trudy. Although the low-level circulation of Trudy had dissipated, the
associated moisture and mid-level vorticity moved northward into the southwestern Bay
of Campeche on October 19. An area of surface low pressure developed in association
with the mid-level feature early on October 21, and the low moved slowly eastward while
producing disorganized showers and thunderstorms. Deep convection increased later
that day, resulting in the formation of a tropical depression early on October 22, about
170 miles west of Campeche, Mexico, on the Yucatan peninsula.
The depression did not remain a tropical cyclone for very long, as
southwesterly shear and dry air caused the cyclone to quickly lose deep convection.
The system degenerated into a remnant low late on October 22 when it was located just
west of the southwestern coast of the Yucatan peninsula, and it made landfall a few
hours later. The weak low crossed the Yucatan peninsula and moved into the
northwestern Caribbean Sea on October 24 but the environment remained unfavorable
due to strong shear and dry air associated with a nearby frontal boundary. The low
decayed into a trough and moved southeastward just east of the front during the next
day or so.
The front began weakening on October 26, and the remnants of the depression
became a little better organized as they slowed down and moved southeastward and
then southward. Satellite images and surface observations indicate that the remnant
trough developed into a small closed area of low pressure on the morning of October 26
about 115 miles east-northeast of the Nicaragua/Honduras border. The low then turned
westward back toward the coast of Central America while deep convection gradually
increased. It is estimated that the system became a tropical depression again by early
on October 27, when it was located about 80 miles east of the Nicaragua/Honduras
border. The cyclone strengthened to a tropical storm six hours later and maintained
minimal tropical storm strength until it moved inland over extreme northeastern
Nicaragua around 1600 UTC October 27. Hanna degenerated into a remnant low over
eastern Honduras early on October 28, then moved over the Gulf of Honduras later that
day, and dissipated over northwestern Guatemala on October 29.
Table 1.

2014 Atlantic Tropical Storms and Hurricanes

Name

Classa

Arthur
Bertha
Cristobal
Dolly
Edouard
Fay
Gonzalo
Hanna

H
H
H
TS
MH
H
MH
TS

Winds
(mph)
July 1 - 5
100
August 1 - 6
80
August 23 - 29
85
September 1 - 3
50
September 11 - 19 120
October 10 - 13
80
October 12 - 19
145
October 22 - 28
40
Datesb

Pressure
Deaths
(mb)
972
998
2
965
7
1000
955
983
940
3
1000
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a

TS - tropical storm, maximum sustained winds 39-73 mph; H - hurricane, maximum
sustained winds 74-110 mph; MH – major hurricane, maximum winds 111 mph or
greater.
b
Dates begin at 0000 UTC and include tropical/subtropical depression stage, but
exclude post-tropical stage.
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Figure 1. Tracks of the Atlantic tropical storms and hurricanes of 2014.
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2

Eastern North Pacific

Tropical cyclone activity during the 2014 eastern North Pacific hurricane
season was well above normal. Most of the tropical cyclones formed from tropical
waves which moved from the Caribbean Sea to the eastern North Pacific. Of the 20
tropical storms that formed, fourteen became hurricanes, and eight reached major
hurricane strength (category 3 or higher on the Saffir-Simpson Hurricane Wind Scale).
The hurricane total is the second highest on record for the basin, and the number of
major hurricanes ties the record for the most. For comparison, the 1981-2010 averages
are 15 tropical storms, 8 hurricanes and 4 major hurricanes. The Accumulated Cyclone
Energy (ACE) index, a measure that takes into account both the strength and duration of
the season’s tropical storms and hurricanes, was 150% of the long-term median value.
Mexico was affected by several tropical cyclones during the busy 2014 season.
Hurricane Odile devastated portions of the Baja California peninsula, making landfall as
a major hurricane on the southern tip near Cabo San Lucas, the first in that region in 25
years. Several other strong hurricanes – Marie, Norbert, and Simon – passed southwest
of the Baja California peninsula but produced significant impacts from western Mexico to
southern California. Tropical Storms Boris and Trudy made landfall in southeastern
Mexico and brought flooding rains to that region with some loss of life. The season also
produced a tropical depression several hundred miles southwest of Hurricane Odile that
failed to develop further. Figures 2 through 4 depict the tracks of the 2014 eastern
Pacific tropical storms and hurricanes. Dates are based on Coordinated Universal Time
(UTC).
2.1

Hurricane Amanda

A broad surface low formed on May 19 about 575 miles south of Acapulco,
Mexico and became a tropical depression around midday on May 22 when the cyclone
was located about 630 miles south-southwest of Manzanillo, Mexico. The small cyclone
continued slowly west- northwestward and became a tropical storm on May 23. Very
favorable environmental conditions resulted in a period of rapid intensification between
May 23 and 25, and Amanda reached its peak intensity of 155 mph early on May 25
while centered several hundred miles south of the southern tip of Baja California Sur,
Mexico. The cyclone turned north-northwestward and began to slowly weaken, followed
by more rapid weakening on May 27. Amanda dissipated several hundred miles south
of the Baja California peninsula.
2.2

Tropical Storm Boris

Boris formed from a weak trough of low pressure that entered the far eastern
Pacific Ocean on May 29. The next day the trough spawned a broad low pressure area
about 290 miles south of the Mexico/Guatemala border. The low remained nearly
stationary at first, but began to move slowly north-northeastward to northward by June 1.
The next day, a tropical depression formed about 195 miles south of Tonalá, Mexico.
The system became a tropical storm early on June 3 and reached its peak intensity of 45
mph six hours later about 85 miles south-southwest of Tonalá. The interaction with land
caused the tropical cyclone to weaken, and Boris became a tropical depression early on
4 June when the center was located just offshore of the coast of southeastern Mexico.
Boris drifted northwestward and dissipated later that day over the Gulf of Tehuantepec.
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2.3

Hurricane Cristina

Cristina formed from the interaction of an Intertropical Convergence Zone
(ITCZ) disturbance and a tropical wave. The wave merged with the disturbance on June
7, causing a large increase in thunderstorms, and a tropical depression developed early
on June 9 about 150 miles southwest of Acapulco, Mexico. The depression intensified
slowly at first, but then decreasing shear allowed the cyclone to rapidly intensify. Cristina
became a hurricane early on June 11 and a major hurricane the next day. The cyclone
reached a peak intensity of 150 mph about 240 miles southwest of Manzanillo, and then
slowly weakened for the next three days, and became a remnant low early on June 15
about 260 miles southwest of Cabo San Lucas, Mexico, and dissipated on June 19.
2.4

Tropical Storm Douglas

On 28 June, a tropical depression formed about 350 miles south-southwest of
Manzanillo. The tropical cyclone moved on a west-northwestward heading with little
change in strength during the next couple of days. Late on June 29, Douglas
strengthened into a tropical storm, but its broad and sprawling circulation made it slow to
strengthen. While Douglas slowed down, it reached its peak intensity of 50 mph on June
30 about 460 miles southwest of Cabo San Lucas. Thereafter, Douglas turned
north-northwestward and gradually weakened, but Douglas maintained tropical storm
strengthen until it degenerated into a remnant low early on July 5. The low dissipated on
July 8 moved over the open waters of the east Pacific, well west of the Baja California
peninsula.
2.5

Tropical Storm Elida

On June 29, a disturbance located in the Gulf of Tehuantepec was producing
tropical-storm-force winds just off the coast of Mexico, but it lacked a closed surface
circulation. A small circulation then developed on the northwestern edge of the
associated thunderstorm activity, and a tropical storm with winds of 50 mph formed very
early on June 30 about 170 miles southeast of Manzanillo. Strong northwesterly winds
aloft associated with the outflow of Douglas caused Elida to weaken to tropical
depression late on 1 July and degenerate into a remnant low a few hours later. The low
drifted southeastward and dissipated late the following day just south of Zihuatanejo,
Mexico.
2.6

Tropical Storm Fausto

A tropical depression formed early on July 7 about 1095 miles south-southwest
of the southern tip of the Baja California peninsula, and the system quickly became a
tropical storm. The storm maintained its peak intensity of 45 mph for only a brief time,
and weakened to a tropical depression late on July 8 while moving quickly westnorthwestward. Fausto degenerated into a trough of low pressure the following day.

2.7

Hurricane Genevieve

Genevieve formed from a disturbance in the ITCZ that formed south of
Panama on July 15. The disturbance moved westward for the next several days and
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spawned a broad low pressure area on July 22. The system became better organized,
and a tropical depression formed on July 25 about 1700 miles west-southwest of Cabo
San Lucas. The depression strengthened into a tropical storm six hours later.
Genevieve moved slowly westward on July 25 while the maximum sustained winds
increased to 45 mph. Westerly vertical wind shear caused the cyclone to weaken to a
tropical depression on July 26 before it crossed 140°W and moved into the central North
Pacific basin.
2.8

Hurricane Hernan

Hernan originated from a tropical wave that crossed Central America on July 21. Little
development occurred over the next few days, but a tropical depression formed early on
July 26 about 400 miles southwest of Zihuatanejo. The cyclone strengthened into a
tropical storm later that day while it moved west-northwestward to northwestward and
quickly strengthened into a hurricane by the afternoon of July 27 about 335 miles southsouthwest of the southern tip of the Baja California peninsula. Increasing shear then
caused Hernan to weaken a tropical storm early on July 28. Hernan reached cooler
waters and degenerated into a remnant low early on July 29 about 660 miles west of the
southern tip of the Baja California peninsula, and dissipated two days later.
2.9

Hurricane Iselle

A low pressure area formed on July 30 and became a tropical depression early
on July 31 and a tropical storm six hours later. Iselle intensified while it moved westnorthwestward over the next couple of days, reaching hurricane strength late on August
1 and then rapidly intensifying while turning westward. Iselle reached its estimated peak
intensity of 140 mph on August 4. Less favorable environmental conditions caused
weakening to commence on August 5 before the hurricane crossed into Central Pacific
Hurricane Center’s area of responsibility.
2.10

Hurricane Julio

A tropical depression formed late on August 3 about 780 miles south-southwest of the
southern tip of Baja California Sur. The depression turned westward and became a
tropical storm six hours later. Julio then moved west-northwestward for the next four
days while steadily intensifying, becoming a hurricane early on August 6 and reaching its
peak intensity of 120 mph two days after. Julio weakened to a tropical storm late on
August 10 after moving into the central North Pacific basin.
2.11

Hurricane Karina

A tropical depression formed about 290 miles southwest of Manzanillo late on August 12
and became a tropical storm 12 hours later. Karina moved westward and strengthened,
becoming a hurricane by midday on August 14, but the cyclone was only able to
maintain hurricane strength for a few hours. Karina continued to weaken, but then
moved westward or west-southwestward for several days with 45-mph winds. As Karina
neared the large and strengthening Hurricane Lowell on August 21, it began a three-daylong counterclockwise loop and re-strengthened to a hurricane, reaching a peak intensity
of 85 mph late on August 22. Karina then turned northeastward and weakened to a
tropical storm on August 23 while it rotated around Lowell. Weakening continued, with
Karina becoming a tropical depression early on August 25 and degenerating into a
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remnant low on August 26. The low dissipated late on August 27 about 1150 miles
west-southwest of the southern tip of the Baja California peninsula.
2.12

Hurricane Lowell

A tropical depression formed on August 17 about 575 miles southwest of southern tip of
Baja California peninsula. The depression was very large with a circulation more than
800 miles wide. The cyclone gradually intensified while turning northwestward,
becoming a tropical storm the next day. Lowell intensified steadily, becoming a 75-mph
hurricane on August 21 about 800 miles west-southwest of the southern tip of Baja
California peninsula. Lowell began to weaken later on August 21 but did so only slowly
due to its large size. The cyclone became a tropical depression early on August 24 and
degenerated into a remnant low about 835 miles west-southwest of Punta Eugenia,
Mexico. The remnant low dissipated about 1060 miles northeast of the Hawaiian
Islands.
2.13

Hurricane Marie

A large area of low pressure formed on August 20 the next day and became a tropical
depression late on August 21 well to the south-southeast of Acapulco. Low vertical
shear, abundant moisture, and warm ocean temperatures caused the depression to
rapidly intensify for almost three days, reaching a maximum intensity of 160 mph on
August 24 and becoming the first category 5 hurricane in the eastern North Pacific basin
since Celia in 2010. The hurricane moved generally west-northwestward away from the
Mexican coast, and a weakening trend began later on August 24 due to an eyewall
replacement. Decreasing ocean temperatures along Marie’s path caused the cyclone to
weaken to a tropical storm on August 27 and become a remnant low on August 28. The
remnant low lasted for a few more days before dissipating on September 2.
Marie was a large hurricane with tropical-storm-force winds extending up to about 575
miles across. This wind field generated large swells that affected the Pacific coasts of
Mexico and California, causing high surf and dangerous rip currents. The large waves
resulted in damage totaling at least $20 million in the United States, much of which
occurred on Catalina Island and at the Port of Long Beach. In addition, a surfer drowned
in the high surf in Malibu, California.
2.14

Hurricane Norbert

A broad low pressure accompanied with winds to near tropical storm force
formed early on September 2 a couple hundred miles southwest of Manzanillo. The low
initially moved toward the north-northeast and then north, becoming a tropical storm
early on September 2 about 205 miles south-southwest of Cabo Corrientes, Mexico.
The cyclone then turned westward, and Norbert strengthened into a hurricane late on
September 3. The hurricane moved northwestward parallel to the Baja California
peninsula and slowly strengthened for a couple of days. Norbert rapidly intensified late
on September 5 and reached its peak intensity of 125 mph about 60 miles westsouthwest of Cabo San Lázaro. After that time, Norbert weakened abruptly and lost most
of its thunderstorm activity late on September 7. Norbert became a remnant low and
meandered about a couple of hundred miles west of Punta Eugenia for a couple of days
until dissipating late on September 10.
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Three people drowned in swollen streams associated with Norbert’s heavy
rains over Baja California Sur. High surf also damaged around 1,000 homes along the
coast.
2.15

Hurricane Odile

A tropical depression formed about 230 miles southeast of Acapulco on
September 9 and strengthened into a tropical storm early the next day. Odile initially
moved northwestward, but slowed down and drifted erratically westward to
northwestward from September 11 to 13. Odile reached hurricane strength by early on
September 13, when it was centered about 230 miles south-southwest of Manzanillo.
Odile rapidly intensified to a peak intensity of 140 mph while it accelerated northnorthwestward toward the Baja California peninsula on September 14. Odile then made
landfall as a category 3 hurricane with 125 mph winds just to the east of Cabo San
Lucas.
Odile moved north-northwestward and slowly weakened over Baja California Sur on
September 15. The rate of weakening increased, and Odile became a tropical storm
very early on September 16 while centered about 30 miles south-southwest of Santa
Rosalía. The cyclone turned northward and northeastward on September 16 and 17,
entered the northern Gulf of California, and made a second landfall in the Mexican state
of Sonora about 50 miles south-southeast of Puerto Peñasco. Odile weakened to a
depression, and dissipated by early on September 18.
Odile was the most destructive hurricane on the Baja California peninsula in the
historical record. The hurricane caused widespread destruction in Baja California Sur,
toppling trees and power lines, causing severe structural damage to buildings and
homes, as well as badly damaging the electrical infrastructure of the region. Some of
the worst destruction occurred to luxury high-rise condominiums in Cabo San Lucas,
where storm surge and wind gutted many of these buildings. Heavy rains and flooding
occurred along the Baja California peninsula and in portions of northwestern Mexico,
washing out bridges and inundating several primary roadways. Media accounts
indicated 11 direct deaths related to Odile, with 3 other indirect deaths reported by the
media. The total damage is estimated to be 12 billion pesos (~1 billion U.S. dollars).
2.16

Hurricane Polo

An area of low pressure located south of the Gulf of Tehuantepec was already producing
tropical-storm-force winds when it developed a well-defined center of circulation, making
it a tropical storm late on September 15 about 310 miles south of Puerto Escondido,
Mexico. Polo moved northwestward parallel to the Mexican coast for several days,
gradually strengthening and becoming a hurricane late on September 17 about 200
miles west-southwest of Zihuatanejo. Vertical shear then increased, causing Polo to
weaken to a tropical storm on September 18. The cyclone continued to weaken and
turned west-northwestward, passing within 85 miles of the southern tip of the Baja
California peninsula. Polo weakened to a tropical depression and then became a
remnant low late on September 21, dissipating on September 26 well to the southwest of
the Baja California peninsula.
Near Acapulco, large waves from Polo caused damage to structures along the coast,
and a man drowned in strong currents off the beach. A fisherman was also found dead
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after he and another fisherman set out to sea from Acapulco on September 14 ahead of
the storm.
2.17

Hurricane Rachel

The tropical wave that spawned Edouard in the Atlantic basin crossed Central America
on 19 September, spawning its second tropical cyclone on September 23 a couple of
hundred miles south of Acapulco. Despite northeasterly shear, slow development
occurred, and a tropical depression formed around midday a couple of hundred miles
south of Acapulco. The depression moved westward and then west-northwestward, and
reached tropical storm strength late on September 24 about 315 miles southwest of
Manzanillo. Marginally conducive environmental conditions allowed for only gradual
intensification during the next few days. On September 27, Rachel began to intensify
more quickly, and reached hurricane intensity around midday on September 27 while
located around 460 miles west-southwest of the southern tip of the Baja California Sur.
Rachel reached its estimated peak intensity of 85 mph on September 28 and then turned
north-northwestward while beginning to weaken. The system fell below hurricane
strength early on September 29, and rapidly degenerated into a remnant low the next
day before turning northward. The low meandered for a few more days before
dissipating early on October 3.
2.18

Hurricane Simon

A tropical depression formed on October 1 about 140 miles south of Manzanillo, and
strengthened into a tropical storm 12 hours later. Simon reached hurricane intensity just
after its center passed just north of Socorro Island on the afternoon of October 3,
producing tropical storm conditions there. Rapid intensification followed, and Simon
reached category 4 status with peak winds of 130 mph late on October 4 about 390
miles west-southwest of the southern tip of Baja California Sur. A period of rapid
weakening followed, and the hurricane turned northwestward and weakened to a tropical
storm just 24 hours later when it was located about 300 miles south-southwest of Punta
Eugenia, Mexico. Simon then turned northward and northeastward on October 7, quickly
degenerating into a remnant low early on October 8. The low turned eastward and
moved ashore the northwestern coast of Baja California Sur near Guerrero Negro later
that day.
2.19

Tropical Storm Trudy

During the first week of October, a broad low pressure area developed over the
far eastern Pacific Ocean and adjacent portions of Central America. The low moved
slowly westward and by October 10 was centered about 170 miles south of the coast of
Guatemala, where it remained nearly stationary during the next several days. Early on
October 15, thunderstorms associated with the disturbance significantly increased a few
hundred miles to the south of the Gulf of Tehuantepec. Two days later a tropical
depression formed about 210 miles south-southeast of Acapulco, and the system
strengthened into a tropical storm six hours later.
Radar images from Acapulco showed that Trudy rapidly intensified while it
moved north-northwestward, and a ragged eye became apparent very late that day.
Trudy then turned north-northeastward while it approached the coast of southern Mexico
and continued to strengthen. The cyclone reached its estimated peak intensity of 65 mph
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near its landfall just southeast of Marquelia, Mexico, early on October 18. Trudy
dissipated over the mountains of southern Mexico very early the next day.
Media reports indicate that widespread heavy rains of 5 to 10 inches (with local maxima
of 25 inches) from Trudy and its remnants caused significant flooding and landslides
over portions of southern Mexico that contributed to seven deaths.
2.20

Hurricane Vance

Vance originated from a weak low that formed a couple of hundred miles
south-southeast of the Gulf of Tehuantepec on October 25. The low drifted
south-southwestward and ingested dry air as a result of a Tehuantepec gap wind event,
impeding significant development. The low eventually became well defined late on
October 29 while moving west-northwestward, and by early on October 30, it became a
tropical depression about 460 miles south of Acapulco. The cyclone strengthened only
slightly at first, drifting southward and southwestward over the far eastern Pacific. Rapid
intensification occurred on November 2, and Vance became a hurricane that day before
turning northwestward. The hurricane then turned northward and neared major
hurricane strength around midday on November 3 about 470 miles west-southwest of
Manzanillo. Early the next day, Vance turned northeastward, and increasing shear
caused Vance to quickly weaken to a tropical depression early on November 5 just west
of the Islas Marias, Mexico. Vance then degenerated into a trough of low pressure, with
its remnants moving over the Mexican states of Sinaloa and Nayarit several hours later.

Acknowledgements:
The cyclone summaries are based on Tropical Cyclone Reports prepared by the RSMC
Hurricane Specialist Unit. These reports are available on the Internet at
http://www.nhc.noaa.gov/data/tcr/index.php?season=2014&basin=atl
www.nhc.noaa.gov/2014epac.shtml
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Table 2.

2014 eastern North Pacific Tropical Storms and Hurricanes

Name

Classa

Datesb

Amanda
Boris
Cristina
Douglasc
Elida
Fausto
Genevievec
Hernan
Isellec
Julioc
Karina
Lowell
Marie
Norbert
Odile
Polo
Rachel
Simon
Trudy
Vance

MH
TS
MH
TS
TS
TS
MH
H
MH
MH
H
H
MH
MH
MH
H
H
MH
TS
H

May 22 - 29
June 2 - 4
June 9 - 15
June 28 - July 5
June 30 - July 2
July 7 - 9
July 25 - August 13
August 26 - 29
July 31 - August 9
August 4 - 15
August 13 - 26
August 17 - 24
August 22 - 28
September 2 - 8
September 10 - 18
September 16 - 22
September 24 - 30
October 1 - 7
October 17 - 19
October 30 - November 5

a

Winds Pressure
Deaths
(mph)
(mb)
155
932
45
998
150
935
45
1000
50
1002
45
1004
160
918
75
992
140
947
120
960
85
983
75
980
160
918
4
125
950
3
140
918
11
75
979
2
85
980
130
946
65
998
7
110
964

TS - tropical storm, maximum sustained winds 39-73 mph; H - hurricane, maximum
sustained winds 74-110 mph; MH – major hurricane, maximum winds 111 mph or
greater.
b
Dates begin at 0000 UTC and include the tropical/subtropical depression stage, but
exclude the post-tropical stage.
c
Post-storm analysis is complete.
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Figure 2.

Tracks of the 2014 eastern North Pacific tropical storms and hurricanes from Amanda to

Genevieve.

Figure 3. Tracks of the 2014 eastern North Pacific tropical storms and hurricanes from Hernan to Norbert.

Figure 4. Tracks of the 2014 eastern North Pacific tropical storms and hurricanes from Odile to Vance.

3

Forecast Verification.

For all operationally designated tropical or subtropical cyclones in the Atlantic and
eastern North Pacific basins, the National Hurricane Center (NHC) issues an “official” forecast of
the cyclone’s center location and maximum 1-min surface wind speed. Forecasts are issued every
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6 h, and contain projections valid 12, 24, 36, 48, 72, 96, and 120 h after the forecast’s nominal
initial time (0000, 0600, 1200, or 1800 UTC) At the conclusion of the season, forecasts are
evaluated by comparing the projected positions and intensities to the corresponding post-storm
derived “best track” positions and intensities for each cyclone. A forecast is included in the
verification only if the system is classified in the final best track as a tropical (or subtropical cyclone
at both the forecast’s initial time and at 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 in this report include the depression
stage. The 2014 official forecast errors for the Atlantic and Eastern North Pacific are included in
Figures 5 and 6, respectively.

Figure 5. 2014 RSMC Miami Official forecast verification for the Atlantic.

Figure 6. 2014 RSMC Miami Official forecast verification for the eastern North Pacific.
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RA IV HURRICANE COMMITTEE’S TECHNICAL PLAN AND ITS IMPLEMENTATION PROGRAMME
I.

METEOROLOGICAL COMPONENT
TASKS

TIMESCALE
2015

2016

2017

BY WHOM
2018

RESOURCES

COMMENTS

2019

1.1 DEVELOPMENT OF METEOROLOGICAL SERVICES
1.1.1

1.1.2

1.1.3

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
warning
services
related to tropical
cyclones
Full implementation of the
observing,
telecommunication
and data-processing systems of
the World Weather Watch in the
hurricane area

Members

National and
external
assistance

Members

National and
external
assistance

With advice of WMO,
where needed

Implementation of Quality
Management Systems in support
of Meteorological Services and
associated activities

Members

National and
external
assistance

With advice of WMO,
where needed.
Dominican Republic Process owners have
been designated and
senior managers
maintain their
commitment to manage
the process.
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I.

METEOROLOGICAL COMPONENT

TASKS

TIMESCALE

2015

2016

2017

2018

2019

BY WHOM

RESOURCES

COMMENTS

1.2 METEOROLOGICAL OBSERVING SYSTEM
1.2.1
1.2.1.1

1.2.1.2

Manned surface stations
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
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 tropical
cyclone is within about 200 km of
the stations
COSTA RICA: THIS IS NOT
CLEAR. WHAT DOES IT MEAN:
“WHITHIN ABOUT 200 KM OF
THE STATIONS”

Members

National

Costa Rica: Applies to
the synoptic stations
operating 24 hours

Members with
large land
masses

National

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

Appendix V
TASKS
1.2.1.3

1.2.1.4

NMHSs continue the practice of
sending observations from
stations located along the coast,
to RSMC Miami, in addition to
those in the regular programme
during hurricane periods, in
particular when required by the
RA IV Hurricane Operational
Plan
Expand the synoptic
observation network of the RAIV
in the area between latitudes 5ºN
and 35º N and longitude 50ºW
and 140ºW.

TIMESCALE

2015

2016

2017

2018

2019

BY WHOM

RESOURCES

Members

National

Members

National

COMMENTS

Appendix V
I. METEOROLOGICAL COMPONENT
TIMESCALE

TASKS

2015
1.2.2

Upper-air stations

1.2.2.1

Establishment of the following
upper-air stations:

2016

2017

 Guatemala
1.2.2.2

1.2.2.3

Implementation of two rawinsonde
observations per day at all
rawinsonde stations throughout
the active portion of hurricane
season, July through October*

Maintaining two rawinsonde
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*
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
1.2.2.5
Establishment of Hydrogen
generation in support of Upper air
programme in Bermuda, to
mitigate rising cost of helium
*During 2014-2015 items with an asterisk to be given priority attention

2018

BY WHOM

RESOURCES

COMMENTS

2019

Guatemala

Members
concerned

National and
external
assistance
National and
external
assistance

Members

National

Members
concerned

National and
external
assistance

Bermuda

National

Starting April 2013
Panama will launch two
daily radiosondes up to
December

Appendix V
I.

METEOROLOGICAL COMPONENT
TIMESCALE

TASKS

2015
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 :

2016

2017

2018

BY WHOM

RESOURCES

2019

Recruiting selected and
supplementary ships plying the
tropics

1.2.3.2

One ship recruited; Obs between
Guadeloupe and St-Lucia (2015
and beyond)

France

Meteo-France

Designating Port
Meteorological Officers

Members

National

Improvement of communications
between Meteorological Services
and ships, to request 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

COMMENTS

Appendix V
I.

METEOROLOGICAL COMPONENT
TIMESCALE

TASKS

2015

2016

2017

2018

BY WHOM

RESOURCES

2019

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

COMMENTS

Appendix V
I.

METEOROLOGICAL COMPONENT
TASKS

1.2.4.3

TIMESCALE

2015

Establishment of automatic
weather stations at the
following locations:
Dominican Republic Rehabilitation of 14 automatic
stations. The project of the
Caribbean Community
Climate Change Centre was
completed. However, it is
hoped that the Japanese
Cooperation Project
(MYPYMES) will help
renovate 14 stations with
faulty sensors.
Communication problems
have been observed. Two
VHF and UHF antennas have
been installed
Panama 30 auto stations 20 ?
available on the web
Guatemala (32)
Cuba (30)
Dominica (12)
Jamaica (3)
6
Belize (20)
Haiti (6)

2016

2017

2018

BY WHOM

RESOURCES

2019

National & USA

Dominican
Republic
15 ?

7

7

Panama
Guatemala
Cuba
Dominca
Jamaica
Belize
Haiti/WMO

National and
external
assistance

Aruba (2)
9
El Salvador (104 stations in
total on the web of the DGOA)

COMMENTS

El Salvador

National Budget:
Purchased with
funds from the
Ministry of

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
El Salvador expects
functioning at the end
of 2014: 38 met.stat.+
32 pluviom. + 34 hydrol,

Appendix V
Agriculture and
Livestock for
SAT
(4 climo, 8 hydroclim,
14 thermopluvial, 4
pluviometric)

Nicaragua (30)
Honduras (15)
240
Venezuela (460)
Curacao (5 in 2012, 5 in 2013)
Guadeloupe FWI (10 more)

1.2.4.4

I.

Martinique FWI (2 more)
Costa Rica (60) ?
Ensure the quality control and
sharing of AWS weather data
to the international met
community.

210
+103

230

165
Venezuela
France
France

17

13

10

10

National and
external (CAF)

Synoptic: 103
Rainfall: 845

Meteo-France
Meteo-France
and Martinique

10

METEOROLOGICAL COMPONENT
TIMESCALE

TASKS

2015
1.2.5

Radar stations

1.2.5.1

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

2016

2017

2018

BY WHOM

RESOURCES

2019

National &
External
Assistance

COMMENTS

● El Salvador 8 X-band
(3cm) radars

El Salvador,
MARN

● Cuba (Camaguey in
2012,
Havana
dual
polarimetric radar by 2013)

National

● Honduras (1)
● Guatemala (1)
● Costa Rica (1)

● Panamá

I.

National
(BCIE funds,
PNRR program)

Appendix V
7 working in 2013 and one
more pending installation in
2014.

Honduras
Guatemala
Costa Rica

National &
external

XXX

THIS DID NOT HAPPEN,
AND IT IS UNKWNOWN
WHEN THIS WILL BE
ACHIEVED.
Project to install radars
starts

METEOROLOGICAL COMPONENT
TIMESCALE

TASKS

2015

2016

2017

2018

BY WHOM

RESOURCES

COMMENTS

2019

1.2.5.2

Speedy availability of 10 cm/5.6
cm radar data in the hurricane
area in accordance with the
Hurricane Operational Plan for
Region IV*

Members
National
operating
10 cm/5.6 cm
radar
stations

1.2.5.3

Ensure the operational
production and dissemination of
the Caribbean composite
imagery in accordance with the
tropical Cyclone Operational Plan

France

Meteo-France,
CMO and USA

Meteo-France
(Martinique) produces
composites based on 5
radars (2013 :
Guadeloupe, Martinique,
Barbados, Trinidad and
French Guyana); USA
provides the
telecommunication

Appendix V
facilities.

1.2.5.4

Development of radar composite
for the Caribbean from French
Guiana to Belize

*During 2014-2015 items with an asterisk to be given priority attention

CMO and
MeteoFrance

National

Composite of the French
radars, Barbados, Belize
Guyana and Trinidad
before start of the 2013
Atlantic Hurricane season

Appendix V
TIMESCALE

TASKS

2015
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.

2016

2017

2018

BY WHOM

RESOURCES

2019

1.2.6

USA

USA

COMMENTS

Appendix V
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METEOROLOGICAL COMPONENT
TIMESCALE

TASKS

2015
1.2.7

2016

2017

BY WHOM

2018

RESOURCES

COMMENTS

2019

Meteorological satellite
systems

1.2.7.1 Maintaining and operating
the LRIT stations for the
reception of cloud pictures
from GOES and nearpolar-orbiting satellites,
including any modified or
new equipment necessary
for the reception of
information from the
POES series of satellites*
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*
1.2.7.3 Panama GOES Satellite
receiving station
installation
1.2.7.4 Costa Rica, installation
and implementation of the
first phase, towards the
GOES-R
*During 2014-2015 items with an asterisk to be given priority attention.

Members

National

Members able National and external
to do so
assistance

Panamá

Installation in
February 2013

Costa Rica

National

This will be
implemented in
February 2014

Appendix V
TIMESCALE

TASKS

2015

2016

2017

BY WHOM

2018

2019

RESOURCES

COMMENTS

1.2.7.5 Dominican Republic,
rehabilitation of two (2)
satellite earth receiving
stations at Sto.Dgo. and
Santiago, for GOES
satellite transmission
stations, as well as the
offices of the Center for
Management of the
Telemetric Network of
INDRHI at Headquarters
Installation and
Rehabilitation of sixtythree (63) measurement
points for hydrometeorological variables
by satellite transmission,
GOES, to be monitored
and managed through the
two (2) main earth stations
mentioned above. In order
to strengthen the
measurement and
monitoring in "real time",
of rainfall and water levels
in rivers and reservoirs in
the Dominican Republic.
This as part of the NoelOlga Project: World Bank
and INDRHI.

xx

Dominican
Republic

International Loan
(World Bank) and
National

Dominican
Republic

International Loan
(World Bank) and
National

Appendix V
Activity completed

Currently in Progress

xx

Appendix V
Installation of 15
stations for satellite
transmission in the
Yague del Sur river
basin for the National
Monitoring and Flood
Early Warning
System. This is part of
the Multiple Monte
Grande project carried
out by the National
Institute of Water
Resources (INDRHI).
1.2.7.6

Installation and
rehabilitation of 26
conventional stations
with GPRS
transmission (SIM
Card) to be integrated
in the National
Monitoring and Flood
Early Warning
System. This is part of
the World Bank NoelOlga Project.

2015

2016

Dominican
Republic

National
In its final stage
and
international
funds

Dominican
Republic

Internation
al (World
Bank) and
national
loans

In progress

Appendix V
1.2.7.7

Implementation of the
National
Hydrometeorological
Information System,
integrating all INDRHI
telemetry and
conventional stations
and all other private
and public network
stations in order to
strengthen the
National Monitoring
and Flood Early
Warning System. This
is part of the World
Bank Noel-Olga
Project.

2016

Dominican
Republic

Internation
al (World
Bank) and
national
loans

In progress

Appendix V
I. METEOROLOGICAL COMPONENT
TIMESCALE

TASKS

2015
1.2.8

Storm surge and Waves

1.2.8.1

Establishment of a network
of tide-gauge stations in
coastal areas where storm
surges are likely to occur,
and in coordination with
tsunami mitigation
activities

2016

2017

2018

BY WHOM

Members
to do so

France

1.2.8.2

Bahamas

1.2.8.3

1.2.8.4

COMMENTS

2019

1.2.8.1.1 Seven (7) tide gauges
were established across
the French West Indies
under the TSUAREG
Program
Bahamas - wave buoys
being repaired and will
become operational
El Salvador - Installation of
two (2) current and wave
buoys. One at the Acajutla
port and La Unión port.
Dominican Republic – The
four tide gauges installed
in the Dominican Republic
(Puerto Plata, Punta Cana,
Punta Caucedo and
Barahona) are now
operational. A fifth tide
gauge was envisaged in
Samana but no information
is available, since the Red

RESOURCES

able National

Data should be
provided in near realtime

National
El Salvador

National
(BCIE funds)

Dominican
Republic

National

No real time data yet

Appendix V

1.2.8.5

Sismica de Puerto Rico,
which was going to install
it, has experienced budget
cuts.
Belize- installation of three
(3) tide gauges and
refurbishment of one (1)
tide gauge

Belize

National

Appendix V
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METEOROLOGICAL COMPONENT
TIMESCALE

TASKS

2015
1.2.9

2016

2017

2018

BY WHOM

RESOURCES

COMMENTS

2019

Lightning detection
systems

1.2.9.1 Feasibility studies for
the installation of a
high resolution
lightning network for
the Lesser Antilles

France, CMO

1.2.9.2

Dominican
Republic
Dominican Republic Lightning detection
network being
developed for use by
region and RSMC
Miami.
Difficulties in making
the information
available. The firm
VAISALA pointed out
that it would have to
include
communication tools
at extra cost.

To be identified

Dominican
Republic
Private sector

1st phase explore
networks available to
find one best suited for
the region to be
upgraded or installed.

Even though resources
are provided by the
private sector, they have
been made available to
the Service.

1.2.9.3 Panama has installed
a lightning detection
system with two
sensors, together
with ICE of Costa
Rica
1.2.9.4 Belize is obtaining
four (4) detection
sensors through
cooperation with the
local electric
company

Appendix V
In 2014 it is expected to
install a third sensor
Panama

Belize

World Bank
(Energy Resilience
for Climate
Adaptation Project
(ERCAP)
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METEOROLOGICAL COMPONENT
TASKS

TIMESCALE

2015

2016

2017

BY WHOM

2018

RESOURCES

COMMENTS

2019

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)*
Special hurricane
telecommunication
arrangements

1.3.2

Members

National and
external
assistance

Take urgent action

1.3.2.1

Implementation,
where necessary,
of communication
links to enable
direct
contact
between warning
centres to permit
direct
communication
between
forecasters
*During 2014-2015 items with an asterisk to be given priority attention
I.

Members

National

Appendix V
There are satellite
telephones that can
support the tasks in
case of a network
communication failure

METEOROLOGICAL COMPONENT
TASKS

TIMESCALE

2015
1.3.2.2 Implementation,
where necessary,
of national and
international
communication
links for distribution
of warnings and
advisories
1.3.3
Regional
telecommunication
network
1.3.3.1 Continue to
improve & upgrade
telecomm. systems
in accordance with
the RA IV Regional
Meteorological
Telecomms Plan,*
1.3.3.2 Promote installation
of EMWIN systems

2016

2017

BY WHOM

2018

RESOURCES

2019
Members

National and
external
assistance

Members

USA

External
Assistance &

COMMENTS

Appendix V
National budget
Members
El
Salvador,
5
EMWIN systems
El
Salvador,
5
1.3.3.4 GEONETCAST
systems
1.3.3.3

Migration to
1.3.3.5
GTS system

new

Belize
1.3.3.6 GeoNetCast (1)
EMWIN (1)
To support the
implementation of
the satellite system
GEONETCast, to
share weather
information and
1.3.3.7
work as relay
system in case of
total failure of other
satellite receiving
systems and the
internet
*During 2014-2015 items with an asterisk to be given priority attention.

El
Salvador

NOAA USA, technical assistance
during 2013 to start the process

El
Salvador

NOAA USA technical assistance
during 2013 to start the process
All Members / Panama up to date
NMS (Belize)
NOAA USA provided the
resources

Being installed during
2014
Being installed during
2014
ISCS broadcast
scheduled to end in
June 2012
completed

Through this system,
satellite imagery,
numerical weather
model products and
basic information from
the National Hurricane
Center, could be
disseminated.
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METEOROLOGICAL COMPONENT
TASKS

TIMESCALE

2015

2016

2017

1.4 HURRICANE AND STORM SURGE SIMULATION, FORECASTING AND WARNING
1.4.1
Storm surge project activities
1.4.1.1 Develop storm surge maps and undertake hazard
assessment activities*

2018

BY WHOM

RESOURCES COMMENTS

2019

Members

Members
Bahamas

National and
With advice of
external
WMO; IOC
assistance
including TCDC

Digitized format;
Resolution 0.1 to
1.0 nautical mile

Members

1.4.1.2

Undertake bathymetric and topographic data
collection*
Newly updated database for topography and
bathymetry (litto3D) being used for coastal inundation
studies
Bahamas – atlases of coastal inundation are being
updated

1.4.1.3

Enhance storm surge map coverage by using SLOSH

*During 2014-2015 items with an asterisk to be given priority attention.

French West
Indies
Bahamas

Less than 1m
resolution for
elevation
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METEOROLOGICAL COMPONENT
TASKS

TIMESCALE

2015

2016

2017

2018

BY WHOM

RESOURCES

2019

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

1.4.1.5 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.

El Salvador has generated a
catalogue for tsunami hazards over
1.4.1.6 the whole coastal seaboard,
available on the web

El Salvador

National funds with
the PNRR
programme and
Spain funds

COMMENTS

Appendix V
II.

HYDROLOGICAL COMPONENT
TASKS

TIMESCALE

2015

2016

2017

2018

BY WHOM

RESOURCES

COMMENTS

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

2019

2.1 SUPPORT TO HYDROLOGICAL SERVICES AND FACILITIES
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

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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HYDROLOGICAL COMPONENT
TASKS
2014

2.2.1

2015

TIMESCALE
2016
2017
2015

BY WHOM

RESOURCES

COMMENTS

2018

2016

Establishment, improvement and/or
expansion of hydrological forecasting
(including flash floods) and warning
systems in flood-prone areas, and in
particular:
a) to request the countries to examine the
establishment or extension of the
systems, and
b) to establish a flooding guide for Central
America
 The hydrographic basin of YAQUE
DEL SUR. This activity not
confirmed yet with the NATIONAL
INSTITUTE OF HYDROLOGICAL
RESOURCES

National
Dominican
Republic
Honduras

Guatemala

 The Yaque del Sur river basin. This

activity has not been completed
yet. The forecasting part is still at
the design stage; the automatic
stations that will support the
system are in the process of being
installed.

Mexico &
USA

Additional
data required

Appendix V


Nicaragua

 Lempa River, Jiboa River for 2014
(El Salvador)
 Hydrographic basin of the
international river, RIO GRANDE
(RIO BRAVO)
 The hydrographic basins of the
OLD, the COCO and the TUMA
 RIO SARAPIQUI (Costa Rica)

Costa Rica

In progress
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HYDROLOGICAL COMPONENT
TASKS
2015

2016

TIMESCALE
2017
2018

BY WHOM

RESOURCES

2019

2.2 HYDROLOGICAL FORECASTING (cont’d)
The countries indicated to be invited to
2.2.1
consider the establishment/expansion of
(cont’d)
systems in the:


YAQUE DEL SUR river basin



YAQUE DEL NORTE river basin



RIO LEMPA



International RIO GRANDE (RIO
BRAVO) river basin



VIEJO, COCO and TUMA river
basins

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

II.

b) establishment of flash flood warning
systems in flood-prone areas

Members
concerned

National

c) promote the use of hydrological
models to forecast the behaviour of
rainfall and runoff characteristics,
paying special attention to the use of
radar and satellite information

Members
concerned

National

HYDROLOGICAL COMPONENT

COMMENTS

Appendix V
TASKS
2015

2016

TIMESCALE
2017
2018

BY WHOM

RESOURCES

COMMENTS

2019

2.2 HYDROLOGICAL FORECASTING (cont’d)
2.2.1
(cont’d)

Panama

Panama

Improving the Flash Flood Guidance
System (NOAA/HRC) for Haiti and
Dominican Republic as soon as ground
observations are available in Haiti

XXX

XXX

XXX

II Phase of
EWS of the
Pacora river
basin

Nationals

XXX

XXX

XXX

Interactive
Hydrological
Forecast
System

Nationals

WMO, NOAA

WMO, NOAA

Members
concerned

National and
external
assistance

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

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

Appendix V
TASKS
2015
2.3.2

II.

2016

BY WHOM

RESOURCES

COMMENTS

2019

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

Members
concerned

National and
external
assistance

HYDROLOGICAL COMPONENT
TASKS
2015

2.3.3

TIMESCALE
2017
2018

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

2016

TIMESCALE
2017
2018

BY WHOM

RESOURCES

2019
Members
concerned

National

COMMENTS

Appendix V
TASKS
2015
2.3.4

2016

TIMESCALE
2017
2018

BY WHOM

RESOURCES

COMMENTS

National

Members
sharing
basins
encouraged
to
standardize
the scales of
these maps

2019

Preparation of flood risk maps in floodprone areas for their use in:

Members
concerned

(a) Planning and undertaking preventive
measures and preparations for flood
mitigation;
(b) Long-term planning covering land use

Preparing an assessment of the early
warning system of the Sarapiqui River
Basin, based on an extreme weather
event

The
evaluation
will be
conducted
for an
extreme
event, and
corrective
actions will
be taken, if
necessary

TASKS
2015
2.3.5

Assessment of quantitative precipitation
information from precipitation forecast,
satellite, radar and rain gauge networks for
flood forecasting

TIMESCALE
2016
2017
2018

BY WHOM

RESOURCES

2019
Members
concerned

National and
external
assistance
including
TCDC

COMMENTS

Appendix V
TASKS
2015
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"

2016

TIMESCALE
2017
2018

BY WHOM

RESOURCES

COMMENTS

National and
external
assistance

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

2019
Members

* 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, flooding extension and floodplain mapping.
** The meeting expressed a desire for the meteorology and hydrology to be compatible and for the Working Group on Hydrology (RA IV) to consider
Technical Plan for RA IV.

Appendix V
II.

HYDROLOGICAL COMPONENT
TASKS
2015

2016

TIMESCALE
2017
2018

BY WHOM

RESOURCES

2019

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

COMMENTS

Appendix V
II.

HYDROLOGICAL COMPONENT
TASKS
2015

2.3.12

2.3.13

2016

TIMESCALE
2017
2018

Establishment of a regional project to
generalize the hydrological impact
knowledge of tropical storms and
hurricanes**
Hydrogeologic resource in pilot basin of
Arco Seco: quality, availability, effects in
the rivers

BY WHOM
Interested
Members

XXX

RESOURCES

COMMENTS

2019
National and
TCDC

Panama

In 2017

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

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



With advice
of WMO

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.

Appendix V
III.

DISASTER REDUCTION AND PREPAREDNESS
TASKS
2015

2016

TIMESCALE
2017
2018

BY WHOM

RESOURCES

COMMENTS

2019

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, landuse 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

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

3.1.4

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

Members

National

Members are
encouraged
to
collaborate
with ISDR

Appendix V
TASKS
2015

2016

TIMESCALE
2017
2018

BY WHOM

RESOURCES

2019

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

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

COMMENTS

Appendix V

III.

DISASTER REDUCTION AND PREPAREDNESS
TASKS
2015

2016

TIMESCALE
2017
2018

BY WHOM

RESOURCES

COMMENTS

With advice
of
OCHA/IFRC/
CDEMA

2019

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

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

Appendix V

IV.

TRAINING COMPONENT
TASKS
2015

2016

TIMESCALE
2017
2018

BY WHOM

RESOURCES

COMMENTS

2019

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*

Members

(b)Those for which assistance from
external sources is needed*

Members

Take appropriate steps to organize such
training programmes*
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.



During 2014-2015 items with an asterisk to be given priority attention

National
National
With advice
of WMO

Members

National and
external
assistance

Members

National and
external
assistance

Appendix V

IV.

TRAINING COMPONENT
TASKS
2015

2016

TIMESCALE
2017
2018

BY WHOM

RESOURCES

COMMENTS
These
events
should be
conducted in
English and
Spanish

2019

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

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

Storm surge and coastal hazards training
is a vital need for the region, and must be
continued following the outcomes of the
workshop in Dominican Republic

4.1.6

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

Members,
training
centres

National and
external
assistance,
regional
projects,
TCDC



During 2014-2015 items with an asterisk to be given priority attention

Appendix V
TASKS
2015
4.1.7

Specific training for forecasters from Haiti
Ongoing training for technicians should
also be implemented

2016

TIMESCALE
2017
2018

BY WHOM

RESOURCES

COMMENTS

Through the
Canada/WMO
project

With french
translation
and
materials

2019
France,
USA

Appendix V
IV.

TRAINING COMPONENT
TASKS
2015

2016

TIMESCALE
2017
2018

BY WHOM

RESOURCES

2019

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:

Members
concerned

National and
external
assistance

(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.

USA or other
Members
concerned

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

National and
external
assistance,
regional
projects,
TCDC

COMMENTS

Appendix V
V.

RESEARCH COMPONENT
TASKS
2015

TIMESCALE
2016
2017
2018

2019

BY
WHOM

RESOURCES

COMMENTS

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

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

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

5.1.3

Arrangements for exchange visits of staff
between national research centres

Members

National and
external
assistance,
regional
projects,
TCDC



During 2014-2015 items with an asterisk to be given priority attention

Appendix VI
LIST OF VCP PROJECTS RELATED TO WMO MEMBERS FROM RA III AND RA IV
FOR THE YEARS 2010 TO 2014
Country

Title / Focus

Support

Belize

Purchase of Upgrade to the
METLAB data acquisition/
display platform
Implementation of a quality
management system for the
provision of meteorological
services for aviation: diagnosis
and recommendations for
improvement and strengthening.
Expense travel to Maryland,
USA to participate in the 4
month fellowship at the Tropical
Desk of the National Centres for
Environmental Prediction.
Provision of travel and per-diem
for participant travel to the “2011
Satellite Direct Readout
Conference: Real-Time access
to Real Time Applications.
Expert assistance to develop
long term strategic plan for
hydrometeorological Service in
Guyana
Expert from RTC Brasilia or
Argentina to implement the new
RAIII VPN telecommunications
network
Upgrading of 4 INSMET Global
Climate Observing System
(GCOS) meteorological stations.
Replacing meteorological
instruments with many years of
operation and resuming the
programme measurement of
key parameters. Stations Cape
weather are San Antonio
(78,310), White House (78325),
Camagüey (78 355) and Maisi
(78369).
Meteorological and Hydrological
Observing System Infrastructure
and Spare Parts
Expert services for Procurement
and Installations.
Expert services – Strengthening
National Hydrological Services
in Paraguay

Title / Focus

Colombia

Costa Rica

Costa Rica

Guyana

Guyana

Cuba

Haiti

Paraguay

Completed

VCP (F)

Year of
Request
2013

VCP(F)

2011

2011

VCP(F)

2010

2010

VCP(F)

2011

2011

VCP (F)

2013

2014

VCP (F)

2013

Ongoing

VCP(F)

2008

2010

VCP(F)

2012

2012

VCP (F)

2013

2014

Support

Year of
Request

Completed

2014

Bi-lateral Support
Country

Appendix VI
Country

Title / Focus

Support

Argentina,
Colombia
Costa Rica,
Cuba.
Dominican
Republic,
Ecuador,
Honduras
Panama,
Paraguay
Peru, Uruguay

Provision of 53 mercurial
barometers

Germany

Dominica

An audiovisual media Center for
the dissemination of
meteorological Information to
users and the general public.
Refurbishing and Upgrading of
AWS network

Saint Lucia

Year of
Request
2011

Completed

UK & VCP(F)

2010

2014

UK & VCP(F)

2009

2011

2013

