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1. Introduction

1.1
The WMO Tropical Cyclone Programme carries out activities strictly under Congress resolutions and Executive Council decisions, with some initiatives to fulfil overall objectives of the WMO Strategic Plan. These resolutions and decisions with particular relevance to the programme may be highlighted in the following sections,

1.2
The WMO Congress at its fifteenth session (Geneva, May 2007) adopted the resolution 3.1.6/1 (Cg-XV), which decided: 
(1) That the WMO Tropical Cyclone Programme shall be further strengthened;

(2) That the activities of the Tropical Cyclone Programme shall comply with the WMO Strategic Plan (2008-2011) adopted under Resolution 6.2/1 (Cg‑XV), with its major contributions focused on the following Expected Results:

I.
Enhanced capabilities of Members to produce better weather forecasts and warnings;

III.
Enhanced capabilities of Members to provide better hydrological forecasts and assessments;

VI.
Enhanced capabilities of Members in multi-hazard early warning and disaster prevention and preparedness;

VIII.
Broader use of weather, climate and water outputs for decision-making and implementation by Members and partner organizations;
IX.
Enhanced capabilities of Members in developing countries, particularly Least Developed Countries, to fulfil their mandates;
In this connection, Congress urged the Members to ensure that their Meteorological, Hydrological and Disaster Risk Reduction Services take whatever steps are within their competence and coordinate with the appropriate authorities:

(a) To promote awareness of the risks associated with tropical cyclones and related hazards;
(b) To continue to strengthen their forecasting and warning capabilities and ensure wide dissemination, understanding and utilization of their products, particularly at the community and local level;

(c) To see that the measures necessary to save human lives and reduce damage are carried out at all levels, including the community level, as a consequence of tropical cyclone forecasts and warnings;

(d) To continue to work regionally through sharing of knowledge, skills, experience and resources to save human lives and reduce damaging impacts.
And  the Congress requested the Secretary-General:  

(1) To bring this resolution to the attention of all concerned;

(2) To keep Members concerned fully informed of progress and of developments in the planning and implementation of the programme;

(3) To assist Members in their efforts to safeguard life and property from tropical cyclones and related hazards by supporting, to the maximum extent possible within the available budgetary resources, activities related to the programme and especially those directly linked with the provision of accurate and timely warnings and the organization of proper community response.

1.3
With reference to advances in operational weather forecasts and warnings, the Executive Council at its 60th session (EC-LX, Geneva, 2008) was notified that ensemble prediction techniques have achieved an impressive level of accuracy in track forecasting.  The Council was also noted that there is an increasing need for including uncertainty information in tropical cyclone forecasts for more effective disaster risk assessment and management.  The Council therefore concluded that greater emphasis should be given to the use of ensemble techniques and probabilistic forecasting in tropical cyclone warning operations in order to improve their utility. Making specific reference to the recommendations of the Sixth International Workshop on Tropical Cyclones (San José, Costa Rica, November 2006), the Council urged NMHSs and the regional centres concerned to exploit the use of ensemble techniques in tropical cyclone forecasting and disseminate probabilistic forecasts in forms and formats suitable for the users.  It also requested the Secretary-General to promote the implementation of operational ensemble prediction systems and the use of the products and derived information.
1.4
With respect to improving forecast of tropical cyclones and their impacts, the Council at EC-LX put a high priority on the transfer of research and technique developments between different tropical cyclone basins, particularly those in forecasting of tropical cyclone tracks and intensities, rapid intensification, precipitation and storm surges and estimation of related hazards during tropical cyclone landfall.  The Council urged Members operating the TC RSMCs and TCWCs to transfer research and developments results between the TC regional bodies with special emphasis on application of intensity forecast guidance for use in TC early warning systems.
1.5
Recalling the environmental catastrophes during 2007-2008, resulting from tropical cyclones and their associated coastal marine hazards (mainly storm surges), including the recent tropical cyclone Nargis that caused such devastation and loss of lives in the most populous and low-lying areas of Myanmar in May of this year, the Council:

(a)
Noted that some tropical cyclone RSMC advisories did not include storm surge information;

(b)
Recognized that storm surge warnings are a national responsibility;

(c)
Agreed that a storm surge watch scheme would help to increase advisory lead-time and thus contribute to saving lives and properties, and therefore, requested the Secretary-General, in consultation with UNESCO/IOC, to develop such schemes for regions subject to tropical cyclones;

(d)
Urged regional associations concerned to incorporate a storm surge watch scheme in the tropical cyclone advisory arrangements and in the TCP Regional Operating Plans and/or Manuals;

(e)
Noting that several RSMCs with Activity Specialization in Tropical Cyclones were not equipped to function as a storm surge forecast producing centres, requested the Secretary-General, based on the technical advice of JCOMM, to collect information on the available capabilities and potential willingness of storm surge forecast producing centres to participate in regional storm surge watch schemes, and to develop proposals for consideration by the concerned regional Tropical Cyclone Programme coordination bodies and regional associations;

(f)
Stressed that such a storm surge watch scheme would be a first step towards a comprehensive and integrated marine multi-hazard forecasting and warning system for improved coastal risk management;

1.6
Specifically on Early Warning System (EWS) and services related to coastal risk management, including observations, telecommunications, detection, forecasting and warning systems related to tropical cyclones, storm surge, waves and extreme waves, etc, depend on the crosscutting cooperation of several scientific disciplines and programmes with specific attention being given to the needs and capabilities of LDCs and SIDS [Ref: EC-LX/Rep. 4.1, paragraphs 4.11 to 4.14].  The Council: 

(a)
Requested the regional Tropical Cyclone Programme coordination bodies, the regional associations and the technical commissions concerned, foremost JCOMM, CHy, CAS and CBS, to set up or strengthen existing collaboration mechanisms for developing and improving the service delivery in coastal risk management;

(b)
Invited UNESCO/IOC to participate in the emerging crosscutting coordination mechanisms;

(c)

Requested the Secretary-General to coordinate this approach with the IOC Secretariat with a view to advancing coastal risk management activities;
1.7    In addition, Congress XV endorsed continuation of the following TCP sub-projects for the period (2008-2011):

(a)
TCP sub-project No. 23: Combined effects of storm surges/wind waves and river floods in low-lying areas; 

(b)
TCP sub-project No. 25: Study on the economic and societal impacts of tropical cyclones;

(c)
TCP sub-project No. 26: Evaluation of tropical cyclone warning systems (their effectiveness and deficiencies).

1.8
During the period under review (1 July 2007 to 30 June 2008), the following events were organized  or co-sponsored under the programme:

· Typhoon Operational Forecasting Training at RSMC Tokyo-Typhoon Center (Tokyo, Japan, 18 to 27 July 2007)；
· Attachment of Storm Surge Experts from Bangladesh and Pakistan to the Indian Institute of Technology (Kharagpur, India, 20 August to 2 September 2007)；
-
Typhoon Committee Roving Seminar    (Manila; 5-8 September 2007);
· Typhoon Committee Workshop on Social Economic Impacts of Extreme Typhoon-related Events (Bangkok, Thailand; 10-14 September 2007);
· 7th Southern Hemisphere Training Course on Tropical Cyclones        (Melbourne, Australia; 10-28 September 2007);
· ESCAP/WMO Typhoon Committee, 40th session (Macao, China; 21-26 November 2007);

· Typhoon Operational Forecasting Training at RSMC Nadi – Tropical Cyclone Centre (Nadi, Fiji, 3 to 13 December 2007)；
· Typhoon Operational Forecasting Training at RSMC New Delhi – Tropical Cyclone Centre (New Delhi, India, 14 to 25 January 2008)；
· WMO/ESCAP Panel on Tropical Cyclones, 35th session (Manama, Bahrain,  5 to 9 May 2008);

· RA IV Workshop on Hurricane Forecasting and Warning, and Public Weather Services (Miami, USA, 7-19 April 2008);

· RA IV Hurricane Committee, 30th session (Orland, USA, 23-29 April 2008);
· RA I Regional Workshop on Tropical Cyclone Research (La Reunion, 26-30 May 2008).

In addition, staff of the TCP Division participated in the following activities:

· Typhoon Committee Workshop on Social Economic Impacts of Extreme Typhoon-related Events (Bangkok, Thailand; 10-14 September 2007);
· 7th Southern Hemisphere Training Course on Tropical Cyclones        (Melbourne, Australia; 10-28 September 2007);
· ESCAP/WMO Typhoon Committee, Fortieth session (Macao, China, 21 to 26 November 2007);
· RA IV Hurricane Committee, Thirtieth session (Orlando, Florida, USA, 23 – 29 April 2008);
· RA IV Workshop on Hurricane Forecasting and Warnings, and Public Weather Forecasting (Miami, Florida, USA, 7 - 19 April 2008);
· WMO/ESCAP Panel on Tropical Cyclones, Thirty-fifth session (Manama, Bahrain, 5 – 9 May 2008);
· WMO Field Mission to Myanmar for Emergency Assessment in the Aftermath of Tropical Cyclone “Nargis.” Yangon Myanmar, 15 -18 May 2008.
1.9
The TCP programme comprises two components: a general component concerned with collective issues such as methodology and transfer of technology, and a regional component devoted to the activities of five regional tropical cyclone bodies.  The updated list of Members of these bodies are shown in Appendix I.

2. General component

2.1
The main activities in the year under review under the general component continued to be directed towards the publication of manuals and reports, which provide information and guidance to Members to assist them in the increased application of scientific knowledge and technology for the improvement of warning and disaster prevention and preparedness systems corresponding Expected Results I and VI on enhanced capabilities of forecasting and warning service delivery and disaster risk reduction.  Under this component, attention was also given to the broader aspects of training under the TCP.

2.2
Priorities were given to capacity building to address the issue of sustainable development with emphases particularly on attachments of forecasters from developing countries at the different Regional Specialized Meteorological Centres (RSMCs) during the cyclone season and storm surge/wave experts at the Indian Institute of Technology in Kharagpur, India, a number of workshops and a joint training event in cooperation with the Public Weather Service Programme, and a number of Working Group (Committee) sessions co-joint with Disaster Risk Reduction Programme. These activities are in accordance with the programme’s objective to facilitate the transfer of knowledge and technology to improve the institutional efficiency of the NMHSs leading to the provision of better tropical cyclone track and intensity forecasts and associated flood and storm surge forecasts, and coordinated actions towards tropical cyclone disaster risk reduction. 
2.3
The TCP home page within the WMO Web site http://www.wmo.int/pages/prog/www/tcp/index_en.html  is continuously being updated. 
2.4
 WMO continued to be engaged in the services of Systems Engineering Australlia Pty Ltd (SEA) to undertake reviews and assessments that would lead to the recommendation of suitable conversion factors between the WMO 10-minute standard average wind and 1-minute, 2‑minute and 3-minute “sustained” winds.  The SEA has submitted to WMO one page Executive Summary and technical report which is currently under review by experts. This undertaking is trying to determine the conversion factors connecting the various wind averaging periods and its subsequent inclusion into the Global Guide to Tropical Cyclone Forecasting and the Operational Plans/Manual of the TC regional bodies.  
2.5
Tropical cyclone news for the WMO news website http://www.wmo.int/pages/mediacentre/news/index_en.html will be continuously provided for facilitating media outreach.
3. Regional component

3.1
Many activities of the TCP were carried out under the regional component with a view to minimizing tropical cyclone disasters through close regional cooperation and coordination.  Major emphasis was placed on improvement in the accuracy of the forecasts, provision of timely early warnings and on the establishment of necessary disaster preparedness measures.  Each of the tropical cyclone bodies has in place a formally adopted tropical cyclone operational plan or manual, aimed at ensuring the most effective tropical cyclone forecasting and warning system with existing facilities, through cooperative agreement on sharing of responsibilities and on coordinated activities within the respective region.  Each of these bodies was giving attention to the implementation of their technical plan for future development of services to meet regional needs for upgrading forecasting and warning facilities and services for tropical cyclones and associated floods and storm surges, as well as for related disaster risk reduction measures and supporting activities in training and research.
3.2
The detailed activities under the regional component may be described separately as below.
4. ESCAP/WMO Typhoon Committee

4.1
The Fortieth Session of the Committee was held in Macao, China, from 21 to 26 November 2007. It was attended by 82 participants from 13 out of 14 Members of the Typhoon Committee, namely: Cambodia; China; Hong Kong, China; Japan; Lao PDR; Macao, China; Malaysia; Philippines; Republic of Korea; Singapore; Thailand; the Socialist Republic of Viet Nam; and the United States of America (USA), and 2 observers, 1 from United Nations International Strategy for Disaster Reduction Secretariat (UN/ISDR), 1 from the Asian Disaster Reduction Center (ADRC).  Representatives from the Economic and Social Commission for Asia and the Pacific (ESCAP), the World Meteorological Organization (WMO) and Typhoon Committee Secretariat (TCS) also attended the session.  
4.2
Decisions by the ESCAP/WMO Typhoon Committee at its 40th session can be found in its final report which is available in WMO/TCP website.
4.3
The Third Integrated Workshop of the ESCAP/WMO Typhoon Committee "Integrated Workshop on Social-economic Impacts of Extreme Typhoon-related Events", was held in Bangkok, Thailand, from 10 to 14 September 2007. 

4.4
A Roving seminar was organized in Manila, Philippines from 5-8 September 2007. 
4.5
Two woman forecasters from the Cambodia and Philippines had successfully undertaken on-the-job training in typhoon operations at the RSMC Tokyo – Typhoon Center from 18 to 27 July 2007.  
4.6
A DPP Expert Mission from 12 to 19 May 2008 related to the TCDIS project visited Lao Democratic People's Republic, Viet Nam, Thailand and the Philippines.
4.7
The 3rd Typhoon Committee Working Group Meeting for Disaster Prevention and Preparedness on Typhoon Committee Disaster Information System (TCDIS) and Future Activities was held in Seoul, Republic of Korea from 10 to 11 April, 2008.
4.8
Publications:  The Typhoon Committee Annual Review for the year 2006 was published in electronic (CD-ROM) format in November, 2007; The TC Newsletter No. 19, prepared by TCS, was issued in November 2007. 
4.9
The Japan Meteorological Agency (JMA) organized the an "Attachment Training" at the RSMC Tokyo-Typhoon Center from 23 July to 1 August 2008 which was attended by two female forecasters from Republic of Korea and Thailand;

4.10
The Integrated Workshop on "Coping with Climate Change in the Typhoon Committee Area" will be held in Beijing, China from 22 to 26 September 2008. 

5. WMO/ESCAP Panel on Tropical Cyclones

5.1
The thirty-fifth session of the WMO/ESCAP Panel on Tropical Cyclones hosted by WMO was held at WMO Office for West Asia, UN House, Manama, Kingdom of Bahrain from 5 to 9 May 2008. The session was attended by 18 participants from six (out of eight) Members of the Panel on Tropical Cyclones, namely, Bangladesh, India, Maldives, Pakistan, Sri Lanka and Thailand. It was also attended by observers from China, Indian Institute of Technology (IIT) Delhi, Bahrain Meteorological Service, United Nations Development Programme (UNDP) and representatives from WMO, UNESCAP and Technical Support Unit (TSU).  
5.2
Decisions by the WMO/ESCAP Panel on Tropical Cyclones at its 35th session can be found in its final report which is available in WMO/TCP website.
5.3
Two storm surge experts from Oman and Maldives underwent training (20 August to 2 September 2007) at the Indian Institute of Technology (Kharagpur) in the implementation and running of a PC‑based high-resolution storm surge model.  
5.4
Attachment of three forecasters from Pakistan, Sri Lanka and Thailand was arranged by WMO and the RSMC New Delhi from 14 to 25 January 2008 for the on-the-job training at the RSMC on operational analysis and forecasting of tropical cyclone. 

5.5
Publications: a) Panel News No.24 was published in October 2007 by TSU and had already been distributed to the Members and others concerned.  The 25th issue of the Panel News which was published in April 2008, was distributed to the Members during the 35th Session of PTC; b) The Panel on Tropical Cyclones Annual Review for the year 2006 which was consolidated and finalized by the Chief Editor, Dr. H.R. Hatwar (India) with contributions from the National Editors was submitted to WMO in January 2008 for publication as soon as possible. 
6.
RA I Tropical Cyclone Committee (RA I/TCC) for the South-West Indian Ocean

6.1
The RA I Regional Workshop on Tropical Cyclone Research was held from 26 to 30 May 2008, in St. Dennis, La Reunion, France.  WMO sponsored 10 participants from the Committee to attend the workshop; 
6.2
The 18th RA I Tropical Cyclone Committee Session will take place in Lilongwe, Malawi, 6 – 10 October 2008;

6.3
The RA I Training Course on Tropical Cyclone Forecasting and Warnings, and Public Weather  Services is planned to be held in St. Dennis, La Reunion, France. The exact dates will be determined soon).
7.
RA IV Hurricane Committee

7.1
The Government of the USA hosted an RA IV Workshop on Hurricane Forecasting and Warning, and Public Weather Services in Miami, 7 - 19 April 2008.  It was organized by the NWS/NOAA Tropical Prediction Center/National Hurricane Center in cooperation with WMO (TCP Division and PWS Division).  The workshop was conducted with simultaneous interpretation between English and Spanish, and attended by 21 participants from eighteen Members of RA IV.  And the next is preparation, and plan to be held in Miami, USA, around late March or early April 2009.
7.2
The thirtieth session of the Hurricane Committee was held in Orlando, Florida, USA, from 23 – 28 April 2008, co-joint with WMO Disaster Risk Reduction Programme. The session was attended by 52 participants, including 41 RA IV Member states of the Committee, observers from Spain, Caribbean Disaster Emergency Response Agency (CDERA), Caribbean Institute for Meteorology and Hydrology (CIMH), World Bank, and International Strategy for Disaster Reduction (ISDR). 
7.3
Decisions by the RA IV Hurricane Committee at its 30th session can be found in its final report which is available in WMO/TCP website.
7.4
Second Course on the Use and Interpretation of Products, Santa Cruz de la Sierra, 26-30 November 2007;

7.5
Seminar on Best Practices for Disaster Risk Reduction for the Iberoamerican NMHSs and National Civil Defence Agencies, Maracay, 25 - 27 July 2007;
8.
RA V Tropical Cyclone Committee (RA V/TCC) for the South Pacific and South‑East Indian Ocean

8.1
The seventh Southern Hemisphere Training Course on Tropical Cyclones, Melbourne, Australia, from 10 to 14 September 2007 and the seventh Southern Hemisphere Workshop on Public Weather Services, Melbourne, Australia, from 17 to 21 September 2007.  Thirteenth participants from ten countries participated in these two events, building their capacity in modern techniques of tropical cyclone forecasting and warning, and skills for delivering those products through the national Public Weather Service programmes and activities;

8.2
 The Training Course in Marine Meteorology for the Pacific Small Island Developing States (SIDS) National Meteorological Services (NMS), Tahiti, French Polynesia, from 8 to 12 October 2007;
8.3
Training on Operational Tropical Cyclone Forecasting at RSMC, Nadi, Fiji, from 3 to 13 December 2007.  Two participants from two countries participated in the on- the-job training programme on tropical cyclone forecasting methods and techniques, as well as familiarization with RSMC Nadi operations;

8.4
The 2006, 2007 and 2008 Pacific International Desk Training Programme, Honolulu, Hawaii Islands, USA.  About fifteen participants from about eleven countries participated in this programme during the 2006-2008 period.  
8.5
Many other training events organized by Members, regional organizations and institutions, which may be found from the Attachment II of Appendix V  of the final report of the 12th Session of the RA V  Tropical Cyclone Committee, available at WMO/TCP website.
9.
Cooperation with other organizations

9.1
In accordance with the wishes of the WMO Congress, and Executive Council, close cooperation with other international and regional organizations has strengthened. Thus, there has been close cooperation and collaboration with the Economic and Social Commission for Asia and the Pacific (ESCAP), the International Strategy for Disaster Reduction (ISDR) Secretariat, the Asian Disaster Reduction Center (ADRC), the International Federation of Red Cross and Red Crescent Societies (IFRC), the Joint WMO/IOC Technical Commission for Oceanography and Marine Meteorology (JCOMM), SOPAC and SPREP and other organizations, on a variety of matters of common concern.  The main items include ESCAP's co‑sponsorship of the Typhoon Committee and the Panel on Tropical Cyclones, as well as the ISDR Secretariat and the ADRC’s involvement in the disaster risk reduction component of the TCP, in particular in the context of the ISDR. 
9.2
As part of the long-established close working relationship between WMO and the International Civil Aviation Organization (ICAO), a number of the TC RSMCs and Tropical Cyclone Warning Centres have also been designated as ICAO Tropical Cyclone Advisory Centres (TCAC) by ICAO Regional Air Navigation Agreements.  The centres, listed below, provide specialized tropical cyclone warning services for the aviation community: 

RSMC/TCWC
Area of responsibility

Darwin (Australia)
South-eastern Indian Ocean, South-western Pacific Ocean

Honolulu (USA)
Central North Pacific

La Réunion (France)
South-western Indian Ocean

Miami (USA)
North Atlantic, Caribbean, Eastern North Pacific

Nadi (Fiji)
Southern Pacific

New Delhi (India)
Bay of Bengal and the Arabian Sea,


i.e. N: Coastal line; S: 5N/10N; E:100E; W: 45E

Tokyo (Japan)
Western North Pacific, including the South China Sea

9.3
On a regional basis, WMO, through its Tropical Cyclone Programme, has fostered and maintained close collaboration and fruitful coordination with regional bodies concerned with disaster risk reduction issues, in particular with the Asian Disaster Preparedness Center (ADPC), the Asian Disaster Reduction Center (ADRC), the Caribbean Disaster Emergency Response Agency (CDERA), and the South Pacific Regional Environment Programme (SPREP), and UN-ISDR Africa and Central America.

10.   Programme for 2008-2009
10.1
The TCP covers a wide range of activities which are of a continuing and long-term nature.  Preceding sections of this report contain an overview of several of the ongoing activities and, in some instances, indications have been given of the plans for the period ahead.  The main parts of the 2008-2009 programme are set out below in summary form:

General component

(a)
Follow-up activities on the WMO Strategic Plan;

(b)
Updating of the TCP home page within the WMO Web site, and developing the Tropical Cyclone Forecaster web site (TCP Sub-project No. 24) which will serve as a source for tropical cyclone forecasters to obtain forecasting and analytical tools and techniques for tropical cyclone development, motion, intensification, and wind distribution, and so on; 
(c)
Attachment of forecasters to all six TC RSMCs during the cyclone season; 

(d)
Continue to implement the following TCP sub-projects, endorsed by Congress XV (Geneva, 2007) 
· Sub-project No. 23 - "Combined Effects of Storm Surges and River Floods in Low Lying Areas" (also endorsed Executive Council LX (Geneva, 2008);
· Sub-project No. 25 - "Study on the economic and societal impacts of tropical cyclones" (also endorsed Executive Council LX (Geneva, 2008);
· Sub-project No. 26: “Evaluation of tropical cyclone warning systems (their effectiveness and deficiencies)”.
(e)
Outreach to media and general public by posting tropical cyclone information to the WMO news website, and responding by email to inquiries related to tropical cyclones around the globe.
Regional component

10.2
Under the regional component, the programme will be mainly concerned with the activities undertaken by the five regional tropical cyclone bodies and the implementation of the decisions they make.  A provisional schedule for the period July 2008 to June 2009 of meetings and training events within or related to the TCP, is given below:

· Typhoon Operational Forecasting Training (RSMC Tokyo, Japan; 23 July – 1 August 2008); 

· Training on Storm Surge Forecasting at Indian Institute of Technology (IIT)                       (Delhi, India; planned in November 2008);
· RA V Tropical Cyclone Committee 12th Session (Alofi, Niue; 11 – 17 July 2008);
· RA I Tropical Cyclone Committee 18th Session, Co joint with DRR Project Planning Meeting for Early Warning System (Lilongwe, Malawi; 6 – 10 October 2008);
· International Workshop on Storm Surge (Melbourne, Australia; 1 – 5 December 2008);
-
Typhoon Committee Workshop on Ensemble Forecasting    (to be determined);
· ESCAP/WMO Typhoon Committee, 41st session (Bangkok Thailand; January 2009; exact date to be decided);

· WMO/ESCAP Panel on Tropical Cyclones, 36th session (Muscat, Oman;  2-6 March 2009);

· RA IV Workshop on Hurricane Forecasting and Warning, and Public Weather Services (Miami, USA, April 2009; exact date to be decided);

· RA IV Hurricane Committee, 31th session (Bahamas; Late April 2009; exact date to be decided).
· RA I Workshop on Tropical Cyclone and Warning, and Public Weather Services (La Reunion, in 2009; exact date to be decided);
· Experts Meeting on Tropical Cyclone Warnings (in 2009; place and dates to be determined);
· TC RSMC Technical Coordinating Meeting (in 2009; place and dates to be determined);
· Regional Conference on Tropical Cyclones (in 2009; place and dates to be determined);
· Regional Workshop on Probabilistic Tropical Cyclone Forecasting (in 2009; place and dates to be determined);
· South Hemisphere Training Courses on Tropical Cyclone Forecasting and Warnings (in 2009; dates and place to be determined)
Important inter-sessional activities will include:

· As appropriate, preparation, editing, updating, publication and distribution of new editions or supplements to the Tropical Cyclone Operational Plans for the Bay of Bengal and Arabian Sea (English only), the South-West Indian Ocean (English and French), the South Pacific and the South-East Indian Ocean (English and French), the Hurricane Committee Region (English and Spanish) and the Operational Manual for the Typhoon Committee Area (English only);

· Distribution of updated technical plans for further development of the Regional Cooperation Programmes of the five regional tropical cyclone bodies;

· Preparation and publication of the Typhoon Committee Annual Review for 2007 and Newsletter of 2008;

· Preparation and publication of Panel on Tropical Cyclones Annual Review for 2007and 2008 and Panel News. 
and, in more general terms:

· Activities for the implementation of of the Tropical Cyclone Programme section of the WMO Strategic Plan;

· Implementation of activities within the framework of the International Strategy for Disaster Reduction (ISDR);

· Follow-up activities aimed at implementation of decision of the UN World Conference of Small Island Developing States (SIDS) (Mauritius, January 2005) and the World Conference on Disaster Reduction (Kobe, Japan, January 2005);

· Continued activities for the implementation of the Regional Cooperation Programmes, Technical Plans and other work programmes of the regional tropical cyclone bodies;

· Work of study groups, sub-groups and rapporteurs established by the regional tropical cyclone bodies, e.g. training and research activities in the meteorological component of the Typhoon Committee's programme under the leadership of the Coordinator, typhoon Training and Research Coordinating Group (TRCG), and the rapporteur on updating of the Typhoon Committee Operational Manual, the Working Group on the Panel on Tropical Cyclones Coordinated Technical Plan, the implementation of satellite based telecommunications regional networks, and on regional activities on storm surges
· action on further proposals made by the Fifteenth WMO Congress, the Executive Council, the Regional Associations concerned and the regional tropical cyclone bodies.

______________________
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WMO TROPICAL CYCLONE PROGRAMME - GENERAL COMPONENT

Status of Implementation on 30 June 2008
A.  Sub-projects completed or under which reports have been issued

	Sub-project number

and title
	Title of report and

date of issue
	Remarks

	No. 1
	Special tropical cyclone observing network
	"Special wind and pressure observing network" issued September 1982
	

	No. 2
	Observations from mobile ships
	"Observations from mobile ships" distributed on 16 March 1977
	

	No. 3
	Automatic weather stations
	"Automatic weather stations for tropical cyclone areas" issued in 1981
	WMO Publication, in the TCP series (WMO-No. 570)


	No. 4
	Radar
	"Weather radars for monitoring tropical cyclones" issued in 19841
	Published in the TCP series as report No.TCP-17

	No. 5
	Geostationary satellites
	"The use of Satellite Imagery in Tropical Cyclone Analysis" issued in 1977
	WMO Technical Note No. 153 (WMO‑No. 473)1 

	No. 6
	Forecasting tropical cyclone intensity and movement
	"Operational Techniques for Forecasting Tropical Cyclone Intensity and Movement" issued in 1979
	WMO Publication (WMO‑No. 528)2.

	No. 7
	Storm surge prediction
	"Present techniques of tropical storm surge prediction" issued in 1978
	WMO Publication (WMO‑No. 500)1 

	No. 8
	Risk evaluation techniques
	"The quantitative evaluation of the risk of disaster from tropical cyclones – report of a WMO/UNEP project on the meteorological and hydrological aspects" issued in 1976 (English, French, Spanish)
	WMO Publication (WMO‑No. 455)

	No. 9
	Tropical cyclone warnings
	"Tropical cyclone warning systems" issued in 1990
	Published in the TCP series as Report No. TCP‑26

	No. 10
	Community preparedness and disaster prevention
	"Guidelines for Disaster Prevention and Preparedness in Tropical Cyclone Areas" prepared jointly by WMO, ESCAP and LRCS (now IFRC) and issued in English in June 1977 and in French and Spanish during the first half of 1978
	Published by WMO

	No. 11
	Flood forecasting and warning
	---------
	Tropical Cyclone Panel Member countries - Joint ESCAP/WMO mission assessed facilities available and evaluated the improvements required.  Typhoon Committee area - Roving seminar trained local personnel in analysis/prediction of intense precipitation and floods.

	No. 12
	Human response to tropical cyclone warnings and their content
	"Human response to tropical cyclone warnings and their content" issued in 1983.
	Published in the TCP series as report No. TCP-113.

	No. 15 
	Typhoon Operational Experiment (TOPEX)
	TOPEX Reports (1980-87)Nos:

1.
"First Planning Meeting"
2.
“TOPEX Operational Manual"1

3.
“TOPEX - a general description"1
	All published in the TCP series (see Appendix IV)

	
	
	4.
"Information on objective methods of Typhoon track prediction being used operationally at experiment sub-centres, TOPEX Core Experiment"1
5.
"Second Planning Meeting"1
6. "Evaluation report on the Pre‑experiment for the Meterological Component of TOPEX"

7. "First Operational Experiment - Report of the International Experiment Centre"

8.
"Third Planning Meeting"

9.
"A preliminary evaluation of the TOPEX First Operational Experiment - Meteorological Component"1
10.
"Second Operational Experiment. - Reports of the International Experiment Centre and of the Typhoon Tracking Experiments"1
-
"TOPEX Evaluation Meeting"1

-
"Activities under the Hydrological Component of TOPEX"1
-
"Counter-Attack:  The Story of the Typhoon Operational Experiment"1
	TCP-18

TCP-20

TCP-22



	No. 16
	Guide on Tropical Cyclone Forecasting
	"Global Guide to Tropical Cyclones Forecasting", published in October 1993

	Published in the TCP series as report No. TCP-31

	No. 17
	Training material for tropical cyclone forecasting in the North Indian Ocean (WMO/ UNDP sub-project)
	"Tropical Cyclones and their Forecasting and Warning Systems in the Northern Indian Ocean", by G.S. Mandal (India), published in 19912
	Published in the TCP series as report No. TCP-28

	No. 18
	Tropical Cyclone Related NWP Products and their Guidance
	"Tropical Cyclone - Related NWP Products and their Guidance", published in August 1999
	Published in the TCP series as report No. TCP-41

	No. 19
	Estimation of Amount of Precipitation Associated with Tropical Cyclones by Using Satellite Data
	"Estimating the Amount of Rainfall Associated with Tropical Cyclones Using Satellite Techniques", published in October 1999
	Published in the TCP series as report No. TCP-42

	No. 20
	Meteorological and Hydrological Risk Management
	"Meteorological and Hydrological Risk Management", published in April 19942
	Published in the TCP series as report No. TCP-32

	No. 21
	Disaster Preparedness - Meteorological and Hydrological Aspects
	"The Roles of Meteorologists and Hydrologists in Disaster Preparedness", by Donald Wernly (USA), published in May 1994
	Published in the TCP series as report No. TCP-34


	No. 22
	Text book on Tropical Cyclones
	"Global Perspectives on Tropical Cyclones", published in August 1995
	Published in the TCP series as report No. TCP-384


B.  Other Sub-projects
	
	Sub-project number, title and objectives
	Mode of implementation
	Status

	No. 13
	Regional aspects of storm surge prediction (Caribbean, Central America and Eastern Pacific)
	
	

	
	Main objectives:

a)
to develop storm surge atlases for all the larger countries of the region that are substantially threatened by storm surges;
	Members represented on the RA IV Hurricane Committee with assistance from the WMO Secretariat.

Specific items:

Members to identify sources of, and obtain bathymetric and topographic information for areas of coastlines affected by storm surges.
	1) One officer trained.

Atlas developed by the Bahamas.

2)
USA presented findings of (e) to Hurricane Committee in 1996.

	
	b)
to study the impact of the surge on small islands;
	
	

	
	c)
to develop a capability of updating the models used to generate the atlases to facilitate simulation exercises as well as revision of the atlases;
	
	

	
	d)
to provide for training of personnel involved in the application of the atlases;
	
	

	
	e)
to evaluate existing storm surge models to determine the most appropriate one for the region.
	
	

	No. 14
	Public information and education

Objective:

To prepare guidance and sample material to assist Members in the improvement of their public information and education programmes.
	Cg-XVI (Geneva, May 2003) invited the WMO Public Weather Services (PWS) Programme to establish a project which is aimed at enhancing public awareness as regards tropical cyclones. 


	

	No. 23
	Combined Effects of Storm Surges, Wind Waves and River Floods in Low Lying Areas
	Expert Meeting on the Formulation of TCP Sub‑Project 23, held in Nadi, Fiji, Part I, 30 Nov. 2002 (a.m. only), Cairns, Australia, Part II, 7 December 2002 (p.m. only)


	Expert Meeting on the Implementation of TCP Sub‑project 23 took place in July 2004.

	
	Sub-project number, title and objectives
	Mode of implementation
	Status


	No. 24
	Establishment of a tropical cyclone forecaster Web site


	To be developed by WMO/TCP in consultation with theTC RSMCs and TCWCs 
	Expert Meeting on the Implementation of TCP Sub‑project 24 took place in July 2004.



	No. 25
	Study on the economic and societal impacts of tropical cyclones


	Expert Meeting on the formulation of the sub-project sometime in 2006
	The Study on the Economic and Social Impacts of Tropical Cyclones and the Warning System – The Philippine Situation was submitted to TCP in February 2005.

Expert Meeting is planned to be held in Consta Rica in November 2006 in conjunction with the IWTC VI.



	No. 26
	Evaluation of tropical cyclone warning systems (their effectiveness and deficiencies)
	Expert Meeting on the formulation of the sub-project sometime in 2007
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TECHNICAL DOCUMENTS (Programme Reports) – 

TROPICAL CYCLONE PROGRAMME (TCP) Series

(including TOPEX report sub-series)

WMO-No.565(
First Planning Meeting for TOPEX. TOPEX Report No. 1. 1980.

(TCP-1)

(TCP-2)*
TOPEX Operational Manual (Core Experiment). (TOPEX Report No. 2). 1980, revised 1983.

(TCP-3)*
Report on the WMO Workshop on the Use of Satellite Data for Hurricane Detection and Prediction. 1981.

(TCP-4)
Tropical Cyclone Programme Plan of Action. 1981. E, F, R*, S.

WMO-No.570*
Automatic Weather Stations for Tropical Cyclone Areas.

(TCP-5)
1981.

WMO-No.573*
Typhoon Operational Experiment - A General Description.

(TCP-6)
TOPEX Report No. 3. 1981.

(TCP-7)*
Information on Objective Methods of Typhoon Track Prediction being used Operationally at Experiment Sub-Centres, TOPEX Core Experiment.


TOPEX Report No. 4. 1982.

(TCP-8)*
Second Planning Meeting for TOPEX. TOPEX Report No. 5. 1982.

(TCP-9)*
Report on the WMO Seminar on the Application of Satellite Data to Tropical Cyclone Forecasting. 1982.

(TCP-10)
Evaluation Report on the Pre-Experiment for the Meteorological Component of TOPEX - TOPEX Report No. 6. 1982.

TCP-11
Human Response to Tropical Cyclone Warnings and their Content. 1983*.  Reprinted 1989*, 1992.

WMO/TD-No.577
Tropical Cyclone Operational Plan for the South-West Indian

TCP-12
Ocean. 1983*.  Latest edition 2002. E, F.

(TCP-13)
First Operational Experiment - Report of the International Experiment Centre. TOPEX Report No. 7. 1983.

(TCP-14)*
Third Planning Meeting for TOPEX. TOPEX Report No. 8. 1983.

(TCP-15)*
A Preliminary Evaluation of the TOPEX First Operational Experiment - Meteorological Component. TOPEX Report No. 9. 1983.

(TCP-16)
Second Operational Experiment. Reports of the International Experiment Centre and of the Typhoon Tracking Experiments. TOPEX Report No. 10. 1984.

APPENDIX III, p. 2

WMO/TD-No. 8*
Weather Radars for Monitoring Tropical Cyclones. 1984.

TCP-17

WMO/TD-No. 21(
TOPEX Evaluation Meeting. 1985.

TCP-18

WMO/TD-No. 26*
Report of the Seminar on the Application of Radar Data to

TCP-19
Tropical Cyclone Forecasting. 1985.

WMO/TD-No. 37*
Activities under the Hydrological Component of TOPEX. 1985.

TCP-20

WMO/TD-No. 84
Tropical Cyclone Operational Plan for the Bay of Bengal and

TCP-21
the Arabian Sea. 1986*.  Latest edition 2007.

WMO/TD-No. 185*
Counter-Attack:  The Story of the Typhoon Operational 

TCP-22
Experiment (TOPEX). 1987.

WMO/TD-No. 196
Typhoon Committee Operational Manual - Meteorological

TCP-23
Component. 1987*.  Latest edition 2007.

WMO/TD-No. 292
Tropical Cyclone Operational Plan for the South Pacific and

TCP-24
South-East Indian Ocean. 1989*. E, F.  Latest edition 2002. E & F.

WMO/TD-No. 327*
Some Aspects of Flood Forecasting Systems in Asia, 1984 to 

TCP-25
1988. 1989.

WMO/TD-No. 394
Tropical Cyclone Warning Systems. 1990.

TCP-26

WMO/TD-NO. 426*
Papers presented at the First SPECTRUM Technical Conference

TCP-27
(Tokyo, Japan, 10-13 December 1990). 1991.

WMO/TD-No. 430*
Tropical Cyclones and their Forecasting and Warning

TCP-28
System in the North Indian Ocean by G.S. Mandal (India).  1991.

WMO/TD-No. 472*
Papers presented at the Technical Conference on SPECTRUM 

TCP-29
(Guangzhou, China, 25-29 November 1991). 1992.

WMO/TD-No. 494
Regional Association IV (North and Central America) Hurricane

TCP-30
Operational Plan. 1979*.  Latest edition 1999. E, 1999. S.

WMO/TD-No. 560*
Global Guide to Tropical Cyclone Forecasting. 1993.

TCP-31

WMO/TD-No. 591*
Meteorological and Hydrological Risk Management. 1994.

TCP-32

WMO/TD-No. 595*
Papers Presented at the Third Technical Conference on 

TCP-33
SPECTRUM (Shanghai, China, 25-29 October 1993). 1994.
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WMO/TD-No. 598(
The Roles of Meteorologists and Hydrologists in Disaster 

TCP-34
Preparedness - by Donald Wernly (USA).  1994.

WMO/TD-No. 653
Papers Presented at the Workshop on Storm Surges for the Bay 

TCP 35
of Bengal. 1995.

WMO/TD-No. 664
Fifteen Years of Progress and Achievement of the WMO Tropical 

TCP-36
Cyclone Programme (1980-1994). 1995.

WMO/TD-No. 692
A Historical Overview Regarding the Intensity, Tracks and 

TCP-37
Frequency of Tropical Cyclones in the South Pacific during the last 100 Years, and an Analysis of any Changes in these Factors. 1995. - by John Maunder (New Zealand).  1995.

WMO/TD-No. 693
Global Perspectives on Tropical Cyclones. 1995*. Reprinted 1996* 

TCP-38
and 1997.

WMO/TD-No. 752*
Papers Presented at the Fourth Technical Conference on 

TCP-39
SPECTRUM (Tsukuba, Japan, 27 November - 1 December 1995).  1996.

WMO/TD-No. 761
Proceedings of the Seminar on Meteorological and Hydrological 

TCP-40
Risk Assessment (New Delhi, India, 16-19 March 1996).  1996.

WMO/TD-No. 966

Tropical Cyclone-Related NWP Products and their Guidance.  

TCP-41


Updated 2002.
WMO/TD-No. 975
Estimating the Amount of Rainfall Associated with Tropical 

TCP-42
Cyclones Using Satellite Techniques.  1999.

WMO/TD-No. 1039
Twenty Years of Progress and Achievement of the WMO Tropical

TCP-43
Cyclone Programme (1980-1999).  2000.

WMO/TD-No. 1045
Specialized Centres Provide Up-to-Date Tropical Cyclone, Hurricane, 

TCP-44
Typhoon Advisories.  2003.

WMO/TD-No. 1067
Proceedings of the Regional Technical Conference on Tropical

TCP-45
Cyclones and Storm Surges.  2001.

WMO/TD-No. 1082
Annual Summary of Global Tropical Cyclone Season 2000. 2001. 

TCP-46

WMO/TD-No. 1129

The Science and Forecasting of Tropical Cyclones. 2002. E, F, S.

TCP-47

WMO/TD-No. 1132

Annual Summary of Global Tropical Cyclone Season 2001. 2002. 

TCP-48

WMO/TD-No. 1194
Annual Summary of Global Tropical Cyclone Season 2002. 2003.

TCP-49

WMO/TD-No. 1253
Annual Summary of Global Tropical Cyclone Season 2003. 2004.

TCP-50
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OTHER RELEVANT PUBLISHED REPORTS

A.  TCP Sub-projects and jointly published reports

WMO-No. 455
The Quantitative Evaluation of the Risk of Disaster from

Special Environmental
Tropical Cyclones. 1976. E, S*, F*

Report

WMO-No. 473*
The Use of Satellite Imagery in Tropical Cyclone Analysis.

Technical Note No. 153
1977.

WMO-No. 500*
Present Techniques of Tropical Storm Surge Prediction. 1978.

Marine Science Affairs

WMO-No. 528
Operational Techniques for Forecasting Tropical Cyclone 

World Weather Watch
Intensity and Movement.  TCP Sub-project No.  6.  1979*. 


Reprinted as a TCP report in 1989.

ESCAP, WMO,
Guidelines to Disaster Prevention and Preparedness in Tropical 

LRCS (now IFRC)
Cyclone Areas. (A Typhoon Committee Project). Geneva/Bangkok, 1977. E, F, S.

WMO/UNESCO
World Conference on Natural Disaster Reduction: Technical Committee F - Warning Systems. 1994.

WTO/WMO
Handbook on Natural Disaster Reduction in Tourist Areas, 1998.

B.  TCP Regional Bodies

ESCAP/WMO
Symposium on Typhoons. 1980*.

Typhoon Committee

ESCAP/WMO
ESCAP/WMO Typhoon Committee Annual Review for 1985 to 2003.

Typhoon Committee
Nineteen reports, issued in each case in the following year.


The ESCAP/WMO Typhoon Committee Newsletter - 1989 to 2004.


Sixteen newsletters, issued annually.

WMO/ESCAP 
WMO/ESCAP Panel on Tropical Cyclones Annual Review for 

Panel on Tropical 
1997 to 2003.

Cyclones


Panel News - 1981(, 1982*, 1983*, 1988 to 1991, 1993, 1997 (two issues), 1998 (two issues), 1999, 2000, 2001, 2002 (two issues), 2003 (two issues), 2004, 2005.  Twenty-one issues.
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C.  Operational Hydrology

WMO-No. 655
Tropical Hydrology. 1987

Operational

Hydrology - 25

WMO-No. 704
Hydrological Aspects of Combined Effects of

Operational
Storm Surges and Heavy Rainfall on River Flow. 1988

Hydrology - 30

WMO/TD-No. 324
Hydrological Forecasting in Tropical Cyclone Regions. 1989

Technical Reports

in Hydrology and

Water Resources

WMO/TD-No. 644
Models and Methods for Assessing and Forecasting Floods in 

Technical Reports
Areas Affected by Tides and Storm Surges. 1994

in Hydrology and

Water Resources

WMO/TD-No. 715
Management Overview of Flooding Forecasting Systems 

Technical Reports
 (MOFFS) - Version 3. 1995.  E, F, S.

in Hydrology and

Water Resources

WMO/TD-No. 769
Development of Use of the Management Overview of Flood 

Technical Reports
Forecasting Systems

in Hydrology and
(MOFFS) - by A.O. Lambert (UK).  1996

Water Resources

WMO/TD-No. 887
Precipitation Estimation and Forecasting.  2000

Operational

Hydrology - 46

WMO/TD-No. 1056
The Role and Operation of Nacional Hydrological Services. 

Technical Reports 
2001

in Hydrology and

Water Resources

WMO/TD-No. 1097
Exchange of Hydrological Data and Products. 2001

Technical Reports

in Hydrology and

Water Resources
WMO/TC-No. 1204
Regional Association I (Africa) Working Group on Hydrology – 

Technical Reports
Case Studies on Integrated Water Resources Management

in Hydrology and

Water Resources
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D.  International Workshop on Tropical Cyclones

WMO/TD-No. 83
Proceedings of the WMO International Workshop on Tropical 

TMRP No. - 21
Cyclones (IWTC). 


(Bangkok, 25 November to 5 December 1985). 1986

WMO/TD-No. 361
Proceedings of the Second WMO International Workshop on 

TMRP No. - 37
Tropical Cyclones (IWTC-II).

(Manila, 27 November to 8 December 1989). 1990

WMO/TD-No. 624
Proceedings of the Third WMO/ICSU International Workshop 

TMRP No. - 49
on Tropical Cyclones (IWTC-III).

(Huatulco, Santa Cruz, Mexico, 22 November to 1 December 1993).  1994

WMO/TD-No. 961
Proceedings of the Fourth WMO/ICSU International Workshop 

TMRP No. - 60
on Tropical Cyclones (IWTC-IV).

(Haikou, Hainan, China, 21‑30 April 1998).  1999

WMO/TD-No. 1165
Proceedings of the Fifth WMO International Workshop on Tropical 

TMRP No. – 68
Cyclones (IWTC-V) (Cairns, Queensland, Australia, 


3-12 December 2002).  2003

WMO/TD-No. 1165
Proceedings of the Sixth WMO International Workshop on Tropical 

TMRP No. – 68
Cyclones (IWTC-VI) (San Jose, Costa Rica, 21 - 30 November 2006). 
2007

* * * * * * * * *
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