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	Summary and Purpose of Document

This document provides information on the present status of implementation of the WWW, and the need for additional data, facilities and arrangements for the purpose of tropical cyclone detection, monitoring and forecasting. It is to be noted that this component of the plan should also reflect the overall planning for modernization of Meteorological Services to strengthen the tropical cyclone warning system in the region.





ACTION PROPOSED
The Panel is invited to:

(a) Note the information given in this document and that provided by participants at the session;
(b) Consider making recommendations relating to:
(i) The role of GISC New Delhi as the focal point for GISCs supporting Tropical Cyclone services in the Bay of Bengal and the Arabian Sea;
(ii) The provision of training to WIS Centres for the development of WIS Competencies;
(iii) Enabling direct exchange of information between WIS Centres and their Principal GISC;
(iv) The inclusion of WIS implementation as a cross-cutting issue in the Coordinated Technical Plan and Annual Operating Plan; 
(v) Registration of Tropical Cyclone related warning authorities in the Alerting Authority Register;
(vi) Provision of surface and upper air reports to the World Weather Watch.
(c) Review the meteorological component of its Technical Plan and its Implementation Programme taking into account information provided in this document; and,
(d) Decide on further action to be taken to support meteorological observation.
____________

5.1	Working Group on Meteorology

5.1.1	WMO INFORMATION SYSTEM

5.1.1.1. Introduction

Previous WMO/ESCAP Panel on Tropical Cyclones sessions have emphasized the importance of implementing WIS in order realize significant benefits to Tropical Cyclone monitoring and warning services in the Bay of Bengal and the Arabian Sea. 

The Global Telecommunications System (GTS) is a core component of WIS and comprises a dedicated network of surface- and satellite-based telecommunication links operated by NMHSs. Maintenance and development of these communication systems should remain a high priority for all Members in participating in the Panel as the systems are essential both for the collection of observations and guidance from within the region to support the functioning of the RSMCs and other NMHSs, and for the access to the guidance and products from outside of the region needed by an NMHS to prepare their forecasts and warnings. Tropical Cyclone monitoring and warning services are very dependent on the quality and timeliness of observations and guidance material that is circulated on the WMO Information System (WIS). 

5.1.1.2. Current status of WIS.

The global infrastructure of WIS is now operational, with Global Information System Centres (GISCs) Beijing, Jeddah, New Delhi and Tokyo supporting Members participating  in the WMO/ESCAP Panel on Tropical Cyclones. The Panel is invited to consider formally recognizing the role of GISC New Delhi, as the principal GISC for New Delhi Tropical Cyclone RSMC, in coordinating the activities of these GISCs in support of Tropical Cyclone services in the Bay of Bengal and the Arabian Sea. 

As reported previously, the WIS implementation is now focused at the national level, guided by Regional Associations. Information on WIS Implementation in Regional Association II (RA-II) is available online[footnoteRef:1]. However, analysis of data collected by the WIS monitoring system indicates that close working relationships are yet to be established between the some GISCs and all the WIS Centres in their area of responsibility. The Panel is requested to note that direct exchange of information between WIS centres and their Principal GISC is critical to ensure the timely delivery of warnings and the information required for their production. [1:  http://wis.wmo.int/page=RA2-WIS ] 


The Panel is reminded of Decision 15 of the Sixteenth Session of RA-II (RAII-16), February 2017, that endorsed the training programme for WIS competencies[footnoteRef:2] as listed in the Annex to that Decision, requesting that GISCs and RTCs serving Members in the Region provide the necessary training.  [2:  The WIS Competencies are described in Appendix E to the Manal on WIS (WMO-No. 1060) (http://wis.wmo.int/WIS-manual), with a complementary training and learning guide provided in Appendix A to the Guide to WIS (WMO-No. 1061) (http://wis.wmo.int/WIS-guide).] 


As a priority, the Panel is urged to encourage NMHSs and New Delhi Tropical Cyclone RSMC to work closely with their Principal GISC to establish the required capabilities and information exchange, ensuring provision of necessary training and using available communication technologies such as the Internet.

Furthermore, the Panel is invited to consider the inclusion of WIS implementation as a cross-cutting issue in the Coordinated Technical Plan and Annual Operating Plan, noting the need for liaison with the Coordinators[footnoteRef:3] of the RA-II Expert Group on the WMO Information System (RA-II EG-WIS) to provide (i) input to the planned update of the RA-II WIS Implementation Plan[footnoteRef:4],  and (ii) regional requirements for inclusion in the development and implementation of the WIS 2.0 Strategy[footnoteRef:5] and aspects of information management pertinent to WIS Part C[footnoteRef:6].  [3:  The coordinators of RA-II EG-WIS are Ms Li Xiang (China) and Mr Kenji Tsunoda (Japan)]  [4:  http://wis.wmo.int/file=653]  [5:  The WIS 2.0 Strategy is provided in Annex to Recommendation 35 (CBS-16) and endorsed by Resolution 8 (EC-69)]  [6:  Resolution 33 (Cg-17) decided to extend the scope of WIS to include information management, to be known as WIS Part C  ] 


The Panel is reminded of the International Forum of Users of Satellite Data Telecommunication Systems (“Satcom Forum”)[footnoteRef:7]. The Satcom Forum  is developing a handbook providing the information necessary to evaluate the suitability of currently available satellite-based data telecommunications systems and data retransmission systems for environmental monitoring and emergency management , and plans to pursue negotiation of a “WMO-IOC branded disaster alerting tariff” with satellite communications service providers based on the results of a 2017 survey[footnoteRef:8] of National Hydrological and Meteorological Services.  [7:  Satcom Forum (https://wis.wmo.int/page=SATCOM) was established by the Seventeenth session of the World Meteorological Congress as a joint effort of both WMO and the Intergovernmental Oceanographic Commission of UNESCO (IOC-UNESCO)]  [8:  https://wis.wmo.int/page=Satcom-Survey2017 ] 


5.1.1.3. Common Alerting Protocol and Alerting Authority Register

The Common Alerting Protocol (CAP)[footnoteRef:9] is widely used in the disaster response community. Given the support for CAP within WIS and its suitability for disseminating weather, climate and water related alerts and warnings, the Panel is reminded of Decisions 3 and 16 (RAII-16) encouraging the use of CAP in impact-based forecast and warning services, and the development of collaborative arrangements to share experiences of working with tools such as CAP.  [9:  ITU Recommendation X.1303; CAP is a content standard designed for all-hazards and all-media public alerting] 


The Panel was advised of the importance of registering national warning and alerting authorities in the Alerting Authority Register[footnoteRef:10]  to ensure that CAP messages are attributed to authoritative sources and given the appropriate priority. Although managed by WMO, the Alerting Authority Register is intended to include authorized issuers of any type of official warning or alert, including those that are not related to meteorology, and is used by information providers to identify alerts from official sources. The Panel is urged to encourage Members to review the Alerting Authority Register and register any national warning and alerting authorities that are missing. [10:  https://alerting.worldweather.org/ ] 


5.1.2 GLOBAL OBSERVING SYSTEM

5.1.2.1	SATELLITE OBSERVATIONS

1.	Satellite information is very important for tracking and determining intensity trends of tropical cyclones and other tropical storms. When a tropical cyclone is well offshore and out of effective radar range, forecasters use satellite imagery to continuously track the storm’s movement and development.  The imagery gives information about the top of the storm. Satellites can also give information about the winds speeds over the ocean surface. Forecasters are able to use satellite imagery over RA-II to spot the initial formation of the storms, before they even reach the classification of Tropical Depression.  Forecasters use both visible and infrared satellite imagery to track the motion and cloud patterns of tropical cyclones and infrared to monitor cloud-top temperatures. Being able to see when a tropical cyclone is forming, and to continuously track where it is heading, means more timely warnings can be issued and mitigating actions taken.

2.	In addition to Meteosat-10 in operation, Meteosat-8 has been relocated to the 41.5° East position for the Indian Ocean Data Coverage (IODC) mission.   Operational dissemination was started on 1 February 2017.  The 3-hourly imagery data and all meteorological products from Meteosat-8 are disseminated on EUMETCast Europe and Africa.  The non-essential quarter-hourly imagery data is available to registered users on EUMETCast Europe and Africa. The operational data exchange enables the redistribution of EUMETSAT data and products via CMACast to all countries in the Asia-Pacific area and Chinese data from China’s Fengyun (FY) meteorological polar-orbiting and geostationary satellite programmes in Europe. The data dissemination systems EUMETCast and CMACast both contribute to the global satellite dissemination system GEONETCast in support of the Global Earth Observation System of Systems (GEOSS).

[image: ]
(http://www.eumetsat.int/website/home/Satellites/CurrentSatellites/Meteosat/index.html)


3.	China, India and Russia are producing observation from geostationary meteorological satellites for covering Indian Ocean and contributing IODC mission as follow;
FY2E (86.5°E) 
The hourly imagery data and meteorological products are disseminated on EUMETCast Europe and Africa. 
INSAT-3D (82.0°E)
Dissemination of the complete list of essential products from INSAT-3D on EUMETCast is under consideration. 
Elektro-L N2 (77.8°E) 
The dissemination of a subset of spectral channels at half-hourly frequency of the imagery data via EUMETCast Europe is currently under implementation. Dissemination of the complete list of essential products from Elektro-L N2 on EUMETCast is under consideration.

4.	The Advanced Scatterometer (ASCAT) instrument onboard the European polar orbiting meteorological satellite (Metop) operated by EUMETSAT measures surface wind speeds and directions over the ocean. This is crucial for monitoring the formation and development of the tropical storms and is used to pinpoint the storm centre. These data are processed by and available from the EUMETSAT.

[image: ]
(http://www.eumetsat.int/website/home/Satellites/CurrentSatellites/Metop/index.html)


5.1.2.2 World Weather Watch monitoring of observation reports

The World Weather Watch (WWW) quantitative monitoring records observation reports as they pass through regional telecommunications hubs. Originally only monitoring for the first weeks of October, monitoring has now been extended to the 1st to 15th of January, April, July and October each year. Statistical summaries are prepared that compare the number of reports containing observations for stations in the Regional Basic Synoptic Networks with those required by those networks (surface: 00Z, 06Z, 12Z, 18Z; upper air: 00Z, 12Z). Observations reported at other times are not included in the statistics. In particular, many Members release radiosondes at times that are chosen to provide the most information to support of national forecasting needs; such observations are not reported in the statistics. In future, the WIGOS Data Quality Monitoring System, by capturing statistics a part of the numerical weather prediction processing, will enable more flexible analyses of both the number of reports received and of the quality of those reports.

The table below reports the percentage of surface and upper air reports that were recorded during the WWW quantitative monitoring periods of January, April, July and October 2016 (averaged over the periods).

The Panel is requested to review the WWW monitoring statistics and to develop and implement a plan to remedy deficiencies in the number of surface and upper air reports provided. 

The Panel is advised that the migration of upper air reports from traditional alphanumeric reports (TAC) to BUFR has regularly resulted in coding errors[footnoteRef:11] and loss of upper air information. The Panel is reminded of the B/C regulations within Manual on Codes (WMO-No. 306) that specify how upper air reports should be coded in BUFR, and is urged to encourage WIS Centres providing upper air reports to work with their Principal GISC to ensure correct encoding of the upper air information in BUFR.  [11:  The four-part TAC message is replaced with four independent BUFR messages that cannot be recombined into a single report for assimilation by NWP centres] 


Percentage of reports required by the Regional Basic Synoptic Network averaged over the World Weather Watch monitoring exercises of 2016. Shaded rows denote monitoring areas that are not members of the ESCAP committee
	
	Surface Percent
	Upper air percent

	
	2012
	2016
	2012
	2016

	
	Stations
	Percent
	Stations
	Percent
	Stations
	Percent
	Stations
	Percent

	BAHRAIN / BAHREIN
	7
	8
	7
	9
	0
	-
	0
	-

	BANGLADESH
	11
	59
	12
	74
	2
	18
	3
	48

	INDIA / INDE
	81
	96
	81
	98
	34
	27
	34
	61

	MALDIVES
	5
	86
	5
	92
	1
	35
	1
	30

	MYANMAR
	27
	71
	27
	51
	5
	4
	5
	0

	OMAN
	23
	75
	23
	97
	2
	33
	2
	40

	PAKISTAN
	54
	75
	3
	78
	54
	11
	3
	0

	SAUDI ARABIA / ARABIE SAOUDITE
	33
	72
	8
	75
	33
	89
	8
	92

	SRI LANKA
	9
	91
	1
	91
	9
	-
	1
	0

	THAILAND / THAILANDE
	87
	100
	5
	88
	87
	35
	5
	6

	UNITED ARAB EMIRATES / EMIRATS ARABES UNIS
	5
	98
	1
	92
	7
	94
	1
	100

	YEMEN
	20
	26
	20
	1
	1
	0
	0
	-



Comments on the results in the table:
· Bahrain: the only surface reports recorded in 2016 were from Bahrain international airport (January, April);
· Myanmar: no reports were recorded from any of the five upper air stations in 2016;
· Yemen: In 2016 reports were recorded from Hajjah (October), Seiyoun (October), Al-Ghaidah (October), Amran (January, October), Sana'a (October), Marib (October), Hodeidah (October), Dhamar (October), Ataq (October), Al-Saddah (October), Ibb (October), Taiz (October), Mokah (October), Aden (October), Socotra (October).

5.1.2.3	AIRCRAFT OBSERVATIONS

1.	The aircraft-based observing system, comprising the AMDAR observing system[footnoteRef:12] supplemented by aircraft observations derived from ICAO systems, now produces around 800,000 upper air observations per day on the WMO GTS, with the AMDAR system contributing the vast majority and over 7,000 observations from 40 participating airlines and a global fleet of around 5000 aircraft. This critical sub-system of the WMO Integrated Global Observing System produces both upper tropospheric enroute (lighter blue in coverage map below) and vertical profile (from AMDAR aircraft at airport locations – red in coverage map below) high quality, upper air temperature and wind data, that continues to demonstrate a significant positive impact on global, regional and high resolution NWP and other forecasting and meteorological applications[footnoteRef:13]. With the advent and scientific validation of the Water Vapour Sensing System, WVSS-II, for jet aircraft, there is a growing number of aircraft (currently 151 aircraft, chiefly providing data over the US and Europe) operationally providing vertical profiles of high quality atmospheric moisture data. [12:  http://www.wmo.int/pages/prog/www/GOS/ABO/AMDAR/]  [13:  See : http://www.wmo.int/pages/prog/www/GOS/ABO/data/ABO_Benefits.html] 


[image: ]

Development of AMDAR in Regional Association I (RA-I, Africa)

2.	The South African AMDAR Programme remains the sole AMDAR Programme in RA-I, with a fleet of 44 South African Airways aircraft, now providing around 7000 upper air observations, including around 150 vertical profiles per day on the GTS. However, based on a collaboration between WMO, EUMETNET and Météo-France to equip the Boeing B777 fleet of Air France and EUMETNET that of British Airways, the AMDAR coverage over Africa has greatly improved over the past 18 months. WMO and EUMETNET are both supporting the provision of observations from these B777 and other E-AMDAR aircraft over Africa and other data-sparse areas, leading to the additional coverage that is shown below.

[image: ]
Current data coverage from both AFR and BAW B777 fleets and also the E-AMDAR contribution to user requirements for data - one week snapshot of AFR (red) and BAW (blue) B777 data coverage May 2017.

3.	In RA-I, since the previous WMO/ESCAP Panel session, CBS, through its Expert Team on Aircraft Based Observing Systems (ET-ABO), has been endeavouring to continue to collaborate with Regional Associations I and II and their Members in the development of new AMDAR programs in Africa and Asia in cooperation with partner organisations and the aviation industry. RA-I, at its last session and regional conference in Cabo Verde (February 2015), agreed that a regional working body for AMDAR might take on the role of coordinating and overseeing further development of the aircraft-based observing system. AMDAR programmes have commenced development in both Kenya and Morocco with Kenya Airways and Royal Air Maroc (RAM) respectively. The Morocco programme development is being undertaken in a collaboration between Maroc-Météo and the EUMETNET/E-AMDAR programme, with observations expected to be available from the RAM fleet later in 2017 or early in 2018.

4.	Further growth and enhancement of the AMDAR programme within Africa would be expected to have a significant additional positive impact on tropical cyclone forecasting and monitoring skills and applications of RA I Members.

Development of AMDAR in Regional Association II (RA-II, Asia)

5.	In RA-II, a WMO WIGOS/AMDAR workshop for West Asia was held on 4 November 2016 in Abu Dhabi, United Arab Emirates (UAE).  Invited participants from four Gulf countries have attended the workshop. From the final report of the workshop, Saudi Arabia undertook to lead the regional approach to AMDAR development in West Asia and to investigate the use of the Gulf Cooperation Council forum to promote the AMDAR programme.

6.	Referring to the national ABO programme report submitted by UAE, National Centre of Meteorology & Seismology of UAE was investigating the implementation of AMDAR within UAE Flight Information Region and the possibility to transmit aircraft-based observations received from Etihad Airways on the GTS in BUFR format. 
7.	According to a news report, the technical director of Directorate General of Meteorology (DGM) of Oman revealed that DGM was considering discussing the matter with Oman Air on how they could take this (AMDAR) initiative forward.  
8.	In RA-II 16th session, the RA adopted draft resolution 5.2/8 “Pilot Project to Develop Support for National Meteorological and Hydrological Services in the Collection and Application of Aircraft Meteorological Data Relay data” and established a task team on Aircraft Based Observations under the Expert Group on WMO Integrated Global Observing System (EG-WIGOS).  According to the terms of reference, the task team will “in collaboration with Regional Members and the CBS, develop a regional implementation plan for aircraft-based observations and AMDAR as a component of the Regional WIGOS Implementation Plan”.

5.1.2.4	MARINE AND OCEAN METEOROLOGICAL OBSERVATIONS

1.	Although the baseline system proposed under the implementation goals for JCOMM Observations Programme Area was designed to meet climate requirements, non-climate applications, such as NWP, tropical cyclone prediction, global and coastal ocean prediction, and marine services in general, will be improved by implementation of the systematic global observations of Essential Climate Variables (ECVs) called for by the GCOS-200 implementation needs.

2.	Globally, the ocean in situ observing system is now 67% implemented although no substantial progress according to the completion targets has been noticed in the last few years. All data are being made freely available to all Members in real‑time. Tropical oceans provide for an important heat engine of global climate and weather patterns, and the Tropical moored buoy arrays, the Argo profiling float programme, and ships of opportunity deploying XBTs provide essential upper ocean thermal data from that perspective. These data complement other existing satellite (e.g. sea level) and in situ observations in the region. All data are being made freely available to all Members in real‑time. Completion will require substantial additional yearly investment by the Members/Member States, including in WMO Regional Association II.

[image: C:\Users\cgallage\Presentations\JCOMM Maps\TCP-2017-05-jcommops-indian1.jpg]


3.	The map above shows the status of ocean observing networks in the Indian Ocean during May 2017.  As it is apparent from the map, there are gaps in ocean monitoring in East Mariana Basin area,  South east Asian region, Mozambique Channel, West of the Somali Basin and Southern Indian Ocean.

4.	Therefore WMO/ESCAP Panel members are invited to explore enhanced contributions of WMO Members in the region in support of the implementation of marine meteorological and oceanographic observing systems as follows:
· Efforts are necessary to ensure adequate geographical coverage and ensure sustainability of the array.
· Support the Argo profiling float programme, which is providing upper ocean temperature and salinity profiles from the world oceans. Support can be through the purchase of floats, the deployment of floats provided by other countries, and identification of new float deployment opportunities.
· Maintain the Research Moored Array for African-Asian-Australian Monsoon Analysis (RAMA) array to assure coverage of the tropical oceans - the heat engine of global climate and weather patterns.
· Deploy Cost-effective technology that exists for surface drifters equipped with thermistor strings and designed to be deployed in tropical cyclone conditions.
· Increase Voluntary Observing Ship (VOS) observations from tropical regions, and the southern ocean which remain relatively data sparse.
· Support the Ship of Opportunity Programme (SOOP) which is providing upper ocean temperature profiles from Expendable Bathythermographs (XBTs), by for example identifying and providing ship recruitment opportunities.
· Provide international support for equipment and training in order to close gaps in the Global Sea Level Observing System (GLOSS) Core Network (GCN, sea level from tide gauges).

5.	Members interested to contribute are invited to contact the JCOMM in situ Observations Programme Support Centre – JCOMMOPS – at support@jcommops.org.

____________
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