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Report from the INter-programme team on space weather information, systems and services (IPT-SWeISS)
(Submitted by XiaoXin ZHANG (China) and Robert David RUTLEDGE (USA), Co-Chairs of IPT-SWeISS)

Summary and purpose of document

The 68th session of the WMO Executive Council (EC-68) in June 2016 approved a four-year plan for WMO activities related to space weather 2016 – 2019, and requested the WMO Commission for Aeronautical Meteorology (CAeM) and the WMO Commission for Basic Systems (CBS) to establish an Inter-Programme Team on Space Weather Information Systems and Services (IPT-SWeISS) with terms of reference decided in CBS-16.  The four-year plan is available from the following link:

http://www.wmo.int/pages/prog/sat/documents/SAT-GEN_Space-weather-Four-Year-Plan-2016-2019-en.pdf
The first session of IPT-SWeISS was held from 21 to 23 June 2017 in Geneva.  The meeting reviewed the IPT-SWeISS Terms of Reference for the period 2017-2019, which was decided by CBS-16 in November 2016.  The meeting also reviewed the IPT-SWeISS Work Plan, which was described in the four-year plan, and broke down into action items.  Those action items were assigned to the task teams newly established in IPT-SWeISS; TT-SCI (Science), TT-SYS (Systems), TT-APP (Applications) and TT-AVI (Aviation).  

Meeting documents is available from the following link:

http://www.wmo.int/pages/prog/sat/meetings/IPT-SWeISS-1/IPT-SWeISS-1.html
International Civil Aviation Organization (ICAO) Meteorology Panel (METP) brought forward a concept of operations for space weather that would enable an operational global space weather information service for aviation in the 2018 timeframe, and provided a guidance on the space weather information provider designation process.  One of the key components in the realization of an operational, global space weather information service for aviation before the end of 2018 is the conducting, by WMO at ICAO’s request, of site assessments and audits of prospective space weather information providers.

Action Proposed

The Meeting is invited to note the information contained in this document when discussing how it organises its work and formulates its decisions and recommendations.

____________

Annex(es):

- IPT-SWeISS Terms of Reference (approved by CBS-16 in November 2016)

- Actions from IPT-SWeISS-1

DISCUSSION

1. INTRODUCTION
The space weather observations include the following domains: the Sun, interplanetary space, near-Earth space, magnetosphere, ionosphere, thermosphere, geomagnetic field.  The required space weather data are obtained by a numerous types of instruments, both in space and on Earth.  These platforms are operated by different organisations, in many cases not associated with meteorological services. 

In May 2015, the World Meteorological Congress (Cg-17) agreed that WMO should undertake international coordination of operational space weather monitoring and forecasting with a view to support the protection of life, property and critical infrastructures and the impacted economic activities in an optimized overall effort.  In June 2016, the Executive Council (EC-68) approved the Four-year Plan for WMO activities related to Space Weather in 2016-2019, and requested CAeM and CBS to establish Inter-Programme Team on Space Weather Information, System and Services (IPT-SWeISS) who will pursue the work and achievement of the former expert team on Space Weather, the Interprogramme Coordination Team on Space Weather (ICTSW) with 23 WMO Member Countries and 6 UN and Intergovernmental Organizations as of 10 January 2018.
2. MAJOR OUTCOME OF THE MEETING

2.1. Working Structure of IPT-SWeISS

The first session of IPT-SWeISS was held from 21 to 23 June 2017 in Geneva.  IPT-SWeISS members reviewed the work plan, which was described in the four-year plan, and broke down into action items.  Those action items were assigned to the task teams newly established in IPT-SWeISS; TT-SYS (Task Team on Space Weather Basic Systems), TT-SCI (Task Team on Space Weather Science), TT-APP (Task Team on Space Weather Applications) and TT-AVI (Task Team on Space Weather for Aviation Service) as follows; 

TT-SYS: Space weather basic systems, including issues related to observation techniques and networks, data management and exchange, data centres, and space climatology

TT-SCI: Space weather science, including issues related to modelling, model evaluation and verification, interaction with climate, and transition from research to operations;

TT-APP: Space weather applications, including requirements evaluation, the delivery of services, capacity building and user interaction

TT-AVI: Space weather information service for aviation
TTs have worked through regular teleconference monthly basis and email correspondence in accordance with ToR and action items for TTs.  The progress has been shared with members.

2.2. Cooperation with ICAO

As a consequence of the first face-to-face meeting of the IPT-SWeISS in June 2017, an ad hoc Task Team on Aviation (TT-AVI) was established to, inter alia, assist WMO in the conducting of site assessments and audits of prospective space weather information at the request of the International Civil Aviation Organization (ICAO).  Consistent with the working arrangements between the two Organizations, ICAO has officially requested WMO to undertake such site assessments and audits between October 2017 and February 2018  in view of ICAO’s intention to introduce an operational space weather information service for international air navigation by November 2018. 

Since the establishment of TT-AVI, the team of six core members has worked entirely through regular teleconference (typically once every two weeks) and email correspondence.  There have been no face-to-face meetings of TT-AVI at time of writing.  TT-AVI has also provided progress reports to IPT-SWeISS typically on a quarterly basis.  With the assistance of the WMO Secretariat, TT-AVI has progressed its tasks including the development of audit procedures and reporting templates as well as a working methodology and schedule for conducting the site assessments and audits. In addition, TT-AVI has engaged in dialogue with ET-CAC (Expert Team on Centre Audit/Certification) in view of necessary support from that team to complete the activities. 

In late October 2017, WMO was officially notified by ICAO that a total of ten site assessments and audits would be required before the end of February 2018 – specifically comprising nine countries plus one consortium.  Dialogue was immediately initiated with points of contact at each prospective space weather information provider with a view to obtaining self-assessment information and to agreeing the audit schedule.  At time of writing, it is anticipated that a majority of the site assessments and audits will take place in January and February 2018.  Each audit will likely be handled by two experts – one space weather expert from TT-AVI plus one lead audit expert from ET-CAC – and will likely take two days to complete.  The audit of the consortium may require addition resource and time.  In view of the number of audits to be undertaken and the limited time available, some audits may be held back-to-back or simultaneously. 

Once all site assessments and audits have been completed, WMO will furnish a report on the findings to ICAO before the end of March 2018.  ICAO is expected to take the WMO findings into account during its (ICAO’s) designation of space weather information providers in by July 2018 prior to the introduction of the operational service by November 2018. 

Once this immediate-term site assessment and audit activity has been completed, the attention of TT-AVI will turn to other tasks on its work programme.  It is conceivable, however, that in the longer term there may be further requests from ICAO for WMO to undertake further site assessments and audits – either of potentially new providers or (by then) existing providers. 
2.3. Updating a baseline document "Statement of Guidance for Space Weather Observation"

IPT-SWeISS/TT-SYS has worked for reviewing the "Statement of Guidance (SoG) for Space Weather Observation", and proposed updated version of SoG were submitted to IPET-OSDE-3 meeting for the further review to be approved by IPET-OSDE Chair.

2.3. Radio Frequency Coordination for Space Weather Observation

The report on the usage of radio frequencies for space weather was submitted to the WMO Steering Group on Radio Frequency Coordination (SG-RFC) for the further development of the WMO document into a form suitable for presentation to the International Telecommunication Union (ITU).  However, the technical details for many of the space weather instruments listed in the WMO document are not completed yet, and under reviewing by instrument experts.
____________

ISSUES AND PROPOSED DECISIONS AND RECOMMENDATIONS

	Issue #1
	Enhancing WMO’s Initiative for promoting Space Weather Activities in the WMO Members

	Background
	In accordance with the regular budget planned for the seventeenth financial period, it is assumed that the non-staff resources allocated to space weather activities in the regular budget (WMO Space Programme and possibly the Aeronautical Meteorology Programme) will remain marginal and need to be leveraged by extrabudgetary resources including: 

· In-kind contributions from Members (for example, translation of training material, secondment of staff, or participation in meetings at no cost to WMO); 

· Co-sponsoring of events (e.g. training seminar supported by COSPAR); 

· Voluntary contributions to the Space Weather Trust Fund, as discussed by EC-66. 

	Rationale for the proposed decision/action or recommendation
	A necessary budget and human resources will be allocated on Space Weather Activities; where the Commission requested the Secretary General to facilitate further development of WMO’s initiative, and to actively solicit contributions from Members to this effort, for example in the form of secondments or financial resources to the WMO’s Space Weather Trust Fund.

	Proposed decision(s)/

action(s)
	What
	By whom
	Deadline

	
	To relay OPAG-DPFS recommendation to CBS Management Group via CBS TECO 2018
	OPAG-DPFS Chair
	next ICT-DPFS meeting

	Proposed recommendation(s)
	What
	To whom (e.g. EC-70, Cg-18, …)
	Time frame

	
	· To request Secretary General to allocate sufficient resources to this effort

· To request Members and invite other interested parties to invest in WMO’s Space Weather Trust Fund
	Cg-18
	2019


	Issue #2
	To clearly identify procedure for incorporating ground based space weather observations into OSCAR/Surface. 

	Background
	Space Weather observations from the ground include solar observatories, ionospheric observations (GPS and non-GPS), magnetic observatories, traditionally provided by many organisations, in many cases not related to MET services. 

	Rationale for the proposed decision/action or recommendation
	In order to incorporate ground-based space weather observations into OSCAR/Surface, the procedure should be developed, which includes several steps, such as, for example: to create templates for 3 types of observations (magnetic, ionosphere and solar); to identify the level of necessity and procedure for issuing WIGOS ID number for non-WMO ground based platforms (i.e. solar observatories, geomagnetic observatories, GPS ground stations, etc.)



	Proposed decision(s)/

action(s)
	What
	By whom
	Deadline

	
	To assist ICG-WIGOS Task Team on the WIGOS Metadata for updating the WIGOS Metadata Standard for compliance with Space Weather observing systems requirements
	PoC, larisa.trichtchenko@canada.ca
	Cg-18

	
	To clarify requirements for issuing WIGOS IDs for surface-based Space Weather observing platforms
	OPAG-ISS
	IPET-OSDE-4

	Proposed recommendation(s)
	What
	To whom (e.g. EC-70, Cg-18, …)
	Time frame

	
	to liaise with the PoC for Space Weather and assure that the WIGOS Metadata Standard complies with Space Weather observing systems characteristics
	TT-WMD
	Cg-18

	
	To consider proposed update of the WIGOS Metadata Standard complying with Space Weather observing systems requirements, and take steps to update OSCAR/Surface and its data model accordingly
	WMO Secretariat for OSCAR/Surface management
	2020


____________

APPENDIX 1-0: IPT-SWeISS TERMS OF REFERENCE
(Approved by CBS-16 in November 2016)

Scope

The responsibility of the Inter-Programme Team on Space Weather Information, Systems and Services (IPT-SWeISS) is to coordinate space weather activities within the WMO Programmes, to maintain linkage with the constituent bodies and their relevant subsidiary groups, to maintain linkage with partner organizations, and to provide guidance to WMO Members. IPT-SWeISS is established under the Commission for Basic Systems (CBS) and the Commission for Aeronautical Meteorology (CAeM) which will provide joint oversight in consultation with each other via their presidents.
Main tasks 

(a) Integration of Space Weather observations, through review of space- and surface-based observation requirements, harmonization of space-based sensor specifications, monitoring plans for Space Weather observations;
(b) Standardization and enhancement of Space Weather data exchange and delivery through the WMO Information System (WIS); 
(c) Coordinating the development of SPW best practices for end-products and services, including, for example, quality assurance guidelines and emergency warning procedures, in collaboration with aviation and other major application sectors;

(d) Encouraging the dialogue between the research and operational space weather communities;

(e) Organization of capacity-building, training and outreach activities towards WMO Members and Space Weather potential users;
(f) Provision of guidance to WMO Members and Programmes on Space Weather matters, and conduct appropriate actions as requested by CBS and CAeM;
(g)  Oversee the development and review of OSCAR so that it meets the needs of WIGOS for information concerning user space weather observing system capabilities
Composition

IPT-SWeISS will be composed of members nominated by the relevant technical commissions, selected WMO Members and points of contacts nominated by the regional associations and associate members including representatives of ISES and other partners or major user applications.

IPT-SWeISS members shall cover the various fields of expertise necessary to address space weather matters within WMO and will contribute to the relevant expert teams or other groups of WMO technical commissions including: Commission for Basic Systems (CBS)


APPENDIX 1-1: IPT-SWeISS/TT-SYS TERMS OF REFERENCE
Objectives

As defined in the 4-year Plan, the Task Team on Space Weather Basic Systems (TT-SYS) is dealing with issues related to observation techniques and networks, data management and exchange, data centers, and forecasting. 

The space weather (SW) observations, both space-based and ground-based, as well as space weather forecasts, are provided by the multiple national organizations, often not associated with the meteorological data providers. Thus, the information on observational capabilities, data management and exchange techniques as well as forecasts, currently in use for Space Weather services, is based on the wide range of different rules and practices, not necessarily compliant with the ones used in meteorological services. 

The objective of the Task Team on Space Weather Basic Systems (TT-SYS) is to provide the coordination of the ground- and space-based space weather observations in accordance to the WMO practices. In order to fulfill this objective, the following two sets of activities are foreseen:

The first is associated with the current deficiency of the information on ground-based SW observational capabilities and the urgent need for updates in the Statement of Guidance; and the second is associated with the routine provision of the regular updates on SW observational requirements and Statement of Guidance as the part of WMO RRR process.

In order to better coordinate the ground-based observations, the need is to incorporate the information on current observational capabilities into the OSCAR system starting from “zero” level, i.e.:

a) List the essential data and products to be considered for operational use and exchange

b) Develop the template for OSCAR-ground

c) List the organizations running the ground-based SW observatories 

d) Communicate with these organizations in order to start the process of incorporating the metadata into OSCAR

e) Incorporate metadata on essential ground-based SW observational capabilities into OSCAR

f) Prepare initial addition to the WIGOS Manual

The following activities needs to be performed in order to monitor the adequacy of the growing user requirements to the developing observational capabilities with the goal to reduce the gap between these two:

a) Regularly update the assessment of ground-based and space-based capabilities for gap analysis, as part of SoG updates.

b) Dialogue with space agencies (including major agencies such as NASA, ESA, NOAA, JAXA, etc., and international satellite coordination bodies such as CGMS) and relevant authorities, on actions needed to fill the gaps in space-based observation.

c) Dialogue with IAGA, INTERMAGNET and other relevant organization, on actions needed to fill the ground-based observation gaps.

d) Encourage the relevant authorities to expand observing capabilities, communication infrastructure and procedures in order to fill the gaps in observation and improve data availability.

e) Harmonize the specifications for space weather measurements and best practices for intercalibration and intercomparison of measurements.

f) Agree on quality standards for space weather observations (existing standards, or new provisions for inclusion into CIMO Guide if relevant).

Reporting

TT-SYS is a task team of the Inter-Programme Team on Space Weather Information Systems and Services (IPT-SWeISS) under the Commission for Basic Systems (CBS) and Commission for Aeronautical Meteorology (CAeM).

TT-SYS will report to IPT-SWeISS on a routine basis through teleconferencing and other means of remote communication. The group leader will allocate the tasks of communication according to the Action items and people responsible for these actions.

Coordination

The TT-SYS should ensure the coordination on issues directly relevant to TT-SYS activities, either independently or through the IPT-SWeISS point of contact, with:

· IPT-SWeISS and its other task teams; 

· Relevant expert teams of WMO technical commissions; and

· Partner rganisations including (but not limited to) ITU, ISES and CGMS

Working methodology

TT-SYS should rigorously execute all Action items as provided in 4-year plan and as listed in the attached Action items, keeping the due dates as close to the provided in the mentioned list as possible. The TT-SYS List of Action items should be reviewed and updated by the task team as required, but at each item due date as minimum. The updates and changes should be reported to IPT-SWeISS as soon as they are proposed, in order to consolidate with other members of the group. TT-SYS should work mainly through electronic correspondence and virtual meetings, and minimizing the need for physical meetings.

Composition

In addition to the already established TT-SYS membership, the knowledge of other members of IPT-SWeISS might also be required as well as wider participation of other WMO members. For example, it is foreseen that the Secretariat support to TT-SYS will be provided by the Data-processing and Forecasting Division (DPR) of the Weather and Disaster Risk Reduction Service Department (WDS) and the Space-based Observing System Division (SBOS) of the Observing and Information System Department (OBS).

Secretariat support

Secretariat support to TT-SYS will be provided by the Data-processing and Forecasting Division (DPFS) of the Weather and Disaster Risk Reduction Service Department (WDS) and the Space-based Observing System Division (SBOS) of the Observing and Information System Department (OBS).

APPENDIX 1-2: IPT-SWeISS/TT-SCI TERMS OF REFERENCE
Objective

The objective of the Task Team on Space Weather Science (TT-SCI) is to support the development of space weather services through discussing, adopting and evaluating space weather forecast and verification methods and models, interaction with climate, and transition from research to operations in communication with partner organizations, CGMS and ISES

Activities

The activities of the TT-SCI should include, as a minimum:

i) Share lessons-learned in the usage of space weather models in daily forecasting activities, by sharing of results via ISES and other fora, with the aim of fostering research and development leading to improved models”

ii) Define skill scores and other verification techniques to assess the potential value of existing research models for comparing the results provided by warning centres and for improving the forecasting skill of whole space weather forecast information providers;
iii) Identify gaps in the scientific space weather measurements and communicate with relevant entities (space agencies, ground based measurement system operators, etc.) to promote new measurements that will enable progress in space weather forecasting methods and models; and

iv) Keep abreast of, and encourage, scientific developments which can lead to future improvements in space weather forecasts. To assist this process, the TT-SCI shall aim to perform the following tasks:  
a. Arrange Workshops on space weather impacts on Essential Climate Variables for discussing the precise estimation of extreme space weather event to the climate;

b. Evaluate the benefit of whole atmosphere models (from the surface to the top of the thermosphere) used in conjunction with other space weather models; and
c. Arrange Workshops on data-assimilation capabilities for Sun-Earth system models to improve forecast skill.
Reporting

TT-SCI is a task team of the Inter-Programme Team on Space Weather Information Systems and Services (IPT-SWeISS) under the Commission for Basic Systems (CBS) and Commission for Aeronautical Meteorology (CAeM).

TT-SCI will report to IPT-SWeISS on a routine basis through its designated rapporteur (see Composition). 

Coordination

The TT-SCI should ensure necessary coordination as a minimum with:

· IPT-SWeISS and its other task teams; 

· Relevant expert teams of WMO technical commissions; and

· Partner organizations including ITU, ISES and CGMS

Working methodology

TT-SCI should establish and maintain a work programme, comprising deliverables with deadlines, to support the efficient and effective progress of work. The TT-SCI work programme should be reviewed and, as necessary, updated by the task team at least annually.

TT-SCI should work, to the greatest extent, through electronic correspondence and virtual meetings, thereby minimizing the need for physical meetings.

Composition

TT-SCI should establish, from amongst its membership, a rapporteur to coordinate its activities and report to IPT-SWeISS on a routine basis (see Reporting). 

Secretariat support

Secretariat support to TT-SCI will be provided by the Data-processing and Forecasting Division (DPFS) of the Weather and Disaster Risk Reduction Service Department (WDS) and the Space-based Observing System Division (SBOS) of the Observing and Information System Department (OBS).

APPENDIX 1-3: IPT-SWeISS/TT-APP TERMS OF REFERENCE
Objective

The objective of the Task Team on Space Weather Applications (TT-APP) is to support the development of space weather services through awareness raising and training, identifying best practice in communication and effective forecast coordination during significant events, working with partner organisations, CGMS and ISES

Activities

The activities of the TT-APP should include, as a minimum:

v) Establish best-practice procedures for processes within warning centres and for coordination and consultation between warning centres during significant events, working collaboratively with ISES, ensuring centres operating outside of WMO and ISES are adequately catered for;

vi) Review existing global and regional space weather event scales and propose a common set to facilitate effective communication with users; 

vii) Engage with user communities through organisations such as ITU and CGMS to enhance the flow of information between provider and user communities on the development of space weather services to meet the needs of key users and encourage the reciprocal flow of impact information; and

viii) Promote the generation of space weather services and their use amongst, WMO members and their in-country users, through the development and delivery of educational and training materials.
Reporting

TT-APP is a task team of the Inter-Programme Team on Space Weather Information Systems and Services (IPT-SWeISS) under the Commission for Basic Systems (CBS) and Commission for Aeronautical Meteorology (CAeM).

TT-APP will report to IPT-SWeISS on a routine basis through its designated rapporteur (see Composition). 

Coordination

The TT-APP should ensure necessary coordination as a minimum with:

· IPT-SWeISS and its other task teams; 

· Relevant expert teams of WMO technical commissions; and

· Partner organisations including ITU, ISES and CGMS

Working methodology

TT-APP should establish and maintain a work programme, comprising deliverables with deadlines, to support the efficient and effective progress of work. The TT-APP work programme should be reviewed and, as necessary, updated by the task team at least annually.

TT-APP should work, to the greatest extent, through electronic correspondence and virtual meetings, thereby minimizing the need for physical meetings.

Composition

TT-APP should establish, from amongst its membership, a rapporteur to coordinate its activities and report to IPT-SWeISS on a routine basis (see Reporting). 

Secretariat support

Secretariat support to TT-APP will be provided by the Data-processing and Forecasting Division (DPFS) of the Weather and Disaster Risk Reduction Service Department (WDS) and the Space-based Observing System Division (SBOS) of the Observing and Information System Department (OBS).

APPENDIX 1-4: IPT-SWeISS/TT-AVI TERMS OF REFERENCE
Objective

The objective of the Task Team on Space Weather for Aviation (TT-AVI) is to facilitate the establishment and maintenance, by the International Civil Aviation Organization (ICAO) in coordination with the World Meteorological Organization (WMO), of an operational global space weather information service for international air navigation.

Activities

The activities of the TT-AVI should include, as a minimum:

ix) review of the aeronautical requirements for space weather information services, as defined in the Standards and Recommended Practices (SARPs) of ICAO Annex 3/WMO-No. 49, Technical Regulations, Volume II – Meteorological Service for International Air Navigation, to ensure a common understanding amongst team members; 

x) assistance to WMO in the conducting of site assessments and audits of prospective space weather information providers for international air navigation  (by WMO at the request of ICAO), including associated audit procedures and schedule, and the consequential reporting of the WMO findings to ICAO; 

xi) (if requested) advice to ICAO, through WMO, on the current and foreseen capabilities of prospective space weather information providers for aviation, including in the context of the optimal number of global and/or regional centres; and

xii) assistance to ICAO, through WMO, in the development of space weather-related guidance material and other capacity development/outreach  necessary to support implementation.

Reporting

TT-AVI is an ad-hoc task team of the Inter-Programme Team on Space Weather Information Systems and Services (IPT-SWeISS) under the Commission for Basic Systems (CBS) and Commission for Aeronautical Meteorology (CAeM).

TT-AVI will report to IPT-SWeISS on a routine basis through its designated rapporteur (see Composition). 

IPT-SWeISS should  consider the continued need for TT-AVI and update its tasks as necessary.

Coordination

The TT-AVI should ensure necessary coordination as a minimum with:

· IPT-SWeISS and its other task teams; 

· Relevant expert teams of WMO technical commissions; and

· Working groups of the ICAO Meteorology Panel (METP). 

Working methodology

TT-AVI should establish and maintain a work programme, comprising deliverables with deadlines, to support the efficient and effective progress of work. The TT-AVI work programme should be reviewed and, as necessary, updated by the task team at least annually.

TT-AVI should work, to the greatest extent, through electronic correspondence and virtual meetings, thereby minimizing the need for physical meetings.

Composition

The TT-AVI should comprise up to six (6) members of IPT-SWeISS. Where necessary, one or more advisor may assist each member of TT-AVI. 

TT-AVI should  establish, from amongst its membership, a rapporteur to coordinate its activities and report to IPT-SWeISS on a routine basis (see Reporting). 

ICAO should be invited to nominate an expert as an ex-officio member of TT-AVI.

Secretariat support

Secretariat support to TT-AVI will be provided by the AEM Division of the WDS Department and the SAT Division of the OBS Department.

APPENDIX 2: Actions to IPT-SWeISS

1.1. Actions to IPT-SWeISS all members

	Reference
	Action content
	Actionee
	Due date
	Status

	All.A01
	WMO Secretariat (Toshiyuki KURINO) to confirm members’ intentions for their contribution to TTs and provide draft list of membership to TT-SYS, TT-SCI, TT-APP, TT-AVI leaders
	WMO
	July 14, 2017
	Open

	All.A02
	TT-SYS, TT-SCI, TT-APP, TT-AVI leaders coordinate the list, and agree with the membership
	TTs leaders
	Jul. 31, 2017
	Open

	All.A03
	TT-SYS, TT-SCI, TT-APP to produce draft ToR and agree ToR in IPT-SWeISS members
	TT-SYS, TT-SCI, TT-APP
	Sep. 30, 2017
	Open

	All.A04
	IPT-SWeISS members agree with ToR for TT-AVI 
	IPT-SWeISS members
	Jun. 23, 2017
	Closed

	All.A05
	IPT-SWeISS members to provide comprehensive details of technical and operational characteristics for Radio Frequency-based Space Weather Sensors to David Jackson
	IPT-SWeISS members
	Aug. 17, 2017
	Open

	All.A06
	IPT-SWeISS members to provide comments on draft “Statement of Guidance for Space Weather Observations” to Larisa Trichtchenko
	IPT-SWeISS members
	Sep. 01, 2017
	Open

	All.A07
	TT-SYS leader (Larisa Trichtchenko) finalize “Statement of Guidance for Space Weather Observations”
	TT-SYS leader
	Oct. 30, 2017
	Open

	All.A08
	IPT-SWeISS members to provide inputs to draft Vision for WIGOS in 2040
	IPT-SWeISS members
	Jul. 31, 2017
	Open

	All.A09
	IPT-SWeISS members to review and update the space based observation of Space Weather to be recorded in OSCAR/Space.
	IPT-SWeISS members
	periodically
	Open

	All.A10
	IPT-SWeISS members to nominate point of contact for participation in the newly established OSCAR/Space Science and Technical Advisory Team. 
	IPT-SWeISS members
	Jul. 31, 2017
	Closed

IPT-SWeISS nominated Larisa Trichtchenko


1.2. Actions to WMO Secretariat
	WMO.A01
	Keep COPUOS informed of the WMO plan for space weather and of the challenges requiring mobilization of effort beyond the WMO community
	2017-2019

(annual)
	Open

	WMO.A02
	Report at the annual space weather workshops organized in the USA, in Europe, and in Asia
	2017-2019

(annual)
	Open

	WMO.A03
	Identify cases demonstrating the benefit of space weather activities coordinated by WMO
	2017-2019
	Open

	WMO.A04
	Provide the WMO Congress (Cg-18) with a draft plan for space weather activities beyond 2019 (e.g. within a Space Weather Watch programme)
	2019
	Open

	WMO.A05
	Coordinate with COSPAR on the interaction between this plan and the COSPAR roadmap implementation
	2017-2019

(annual)
	Open

	WMO.A06
	Address regional implementation of space weather services at Regional Association meetings or associated Technical Conferences
	2019
	Open


1.3. Actions to IPT-SWeISS/TT-SYS

Numbering is the same as the IPT-SWeISS document, with added extra digits if extra tasks are foreseen. Highlighted: yellow-no information received (closing date is soon or passed), grey – no information, time is coming.

Table is arranged according to the Due date (2017-2018-2019 and beyond) 

	Reference
	Action content
	Due date
	Leader(s)

	Status

	TT-SYS.A0-01
	To draft ToR and agree ToR in TT-SYS 
	Sep. 13, 2017
	Larisa Trichtchenko
	closed

	TT-SYS.A0-02
	TT-SYS members to provide comprehensive details of technical and operational characteristics for Radio Frequency-based Space Weather Sensors to David Jackson
	Aug. 17, 2017
	David Jackson
	Closed

See A12

	TT-SYS.A0-03
	TT-SYS members to provide comments on draft “Statement of Guidance for Space Weather Observations” to Larisa Trichtchenko
	Sep. 01, 2017
	Whole team
	closed

	TT-SYS.A0-04
	TT-SYS leader (Larisa Trichtchenko) finalize “Statement of Guidance for Space Weather Observations”

	Oct. 30, 2017
	Larisa Trichtchenko
	closed

	TT-SYS.A01
	Update the space weather observation requirements

· drafting template for ground base Space Weather observation to be included in OSCAR/Surface
	2018
	Larisa Trichtchenko
	In process (1st draft)

	TT-SYS.A02
	Update the Statement of Guidance for space weather observation as part of the WMO RRR process
	October 2017
	Larisa Trichtchenko
	With Secretariat to approve and to upload on web

	TT-SYS.A03
	List the key ground-based measurements to be performed on a routine operational basis, with required observation cycles
	2018
	Michael Terkildsen, Larisa Trichtchenko, Jesse Andries, Nicole Vilmer and others 
	

	TT-SYS.A04
	List the space weather observatories performing the required measurements above (analogue to Vol. A)
	2018
	Michael Terkildsen, Larisa Trichtchenko, Jesse Andries, Nicole Vilmer and others
	1st draft done in ~2014(?)

	TT-SYS.A05
	Develop observation metadata characterizing the measurements above
	2018
	Michael Terkildsen, Larisa Trichtchenko, Jesse Andries, Nicole Vilmer, and others
	

	TT-SYS.A06
	Dialogue with space agencies (including major agencies such as NASA, and international satellite coordination bodies such as CGMS) and relevant authorities, on actions needed to fill the gaps in space-based observation
	2018
	Robert Ruthledge, Juha-Pekka Luntama,  Elsayed Talaat
	pending

	TT-SYS.A13
	Identify list of essential data and products to be considered for routine exchange on the WIS, characterize them with appropriate discovery metadata, register and make them available in the WIS (with IPET-MDRD)
	2018
	Open for volunteers
	pending

	TT-SYS.A15
	Investigate the applicability and advantages of new formats, including e.g. RINEX/GTEX, for exchange of space weather data and products
	2018
	Mamoru Ishii,

others?
	pending confirmation

	TT-SYS.A07
	Prepare initial addition to the WIGOS Manual
	2018
	Open for volunteers
	pending

	TT-SYS.A10
	Harmonize sensor specifications for energetic particle measurements and best practices for inter-calibration and inter-comparison of measurements
	2018
	Juha-Pekka Luntama,  Elsayed Talaat
	pending

	TT-SYS.A11
	Agree on quality standards for ground-based space weather observations (existing standards, or new provisions for inclusion into CIMO Guide if relevant)
	>2019
	Open for volunteers
	

	TT-SYS.A12
	Provide information needed on radio spectrum-reliant sensor systems and operations in order to support work within the ITU-R to ensure radio frequency protection for space weather observations
	2017-2019
	David Jackson
	To be updated, time schedule is needed

	TT-SYS.A14
	Encouragement to register space weather service centres as Data Collection or Production Centre (DCPC) or National Centres (NC) in the WIS (with IPET-WISC)
	2017-2019
	Open for volunteers
	pending

	TT-SYS.A16
	Investigate the applicability and advantages of new protocols, such as the Common Alert Protocol (CAP)*

*With TT-APP, relevant to extreme events warnings

	2018
	Open for volunteers
	pending

	TT-SYS.A08
	Expand observing capabilities, communication infrastructure and procedures in order to fill the gaps in observation and improve data availability
	>2019
	Open for volunteers
	

	TT-SYS.A09
	Expand the lists of measurements and observatories
	>2019
	Open for volunteers
	


1.4. Actions to IPT-SWeISS/TT-SCI

	Task
	Priority
	Deliverable
	Date Due
	Lead

	Agree membership
	High
	
	31/07/17
	Mamoru Ishii

	Agree TORs
	High
	1. Produce Draft TORs

2. Agree TORs
	1. 31/08/17

2. 30/09/17
	Mamoru Ishii

	Agree work plan 
	High
	Draft work plan updated & agreed
	30/09/17
	Mamoru Ishii

	Share lessons-learned in the usage of space weather models in daily forecasting activities
	High
	1. Prepare the format of questioner to be provided to ISES RWCs
2. With ISES agree the present usage of space weather models to be researched
3. Complete a document from collected questioner
	1. 31/01/18

2. 31/03/18
3. 31/05/18
	Andries Jesse, Iwona Stanislawska

	Define skill scores and other verification techniques to assess the potential value of existing research models for user-oriented services
	High
	1. Fix the roadmap to complete this task with ISES 
2. Complete the assessment of skill score using existing dataset
3. Discussion of the results and prepare the conclusions
	1. 31/12/17

2. 30/05/18

3. 31/12/18
	David Jackson
Juha-Pekka Luntama


	Workshops on space weather impacts on Essential Climate Variables (e.g., ESWW2018、EGU 2018、2019)
	Lower
	1. Fix abstract and potential speakers coordinated with ESWW

2. Fix the speakers
3. Logistical actions
	1. 30/04/18

2. 30/07/18

3. 31/10/18
	Margrit Haberreiter、
Jens Berdermann

	Workshops to evaluate the benefit of whole atmosphere models (from the surface to the top of the thermosphere) used in conjunction with other space weather models

(e.g., SWW2018, ESWW2018, URSI/AP-RASC 28May-1Jun,2018)

	Lower
	1. Fix abstract and potential speakers coordinated with SWPC
2. Fix the speakers

3. Logistical actions
	1. 31/12/17

2. 28/02/18

3. 30/04/18


	David Jackson

Iwona stanislawska




1.5. Actions to IPT-SWeISS/TT-APP

	Sub-Task
	Priority
	Deliverable
	Date Due
	Lead

	1. Agree membership
	High
	
	31/07/17
	M Gibbs

	2. Agree TORs
	High
	3. Produce Draft TORs

4. Agree TORs
	3. 31/07/17

4. 30/09/17
	M Gibbs

	5. Agree work plan 
	High
	Draft work plan updated & agreed
	30/09/17
	M Gibbs

	6. Establish international coordination and consultation mechanisms between national warning centres to be used during extreme events
	High
	4. With ISES agree minimum information to be exchanged & exchange mechanism

5. With ISES produce draft procedure
6. Agree procedure and exchange mechanism with WMO & ISES
	4. 31/03/18

5. 30/08/18
6. 30/05/19
	J Andries

	5. Review the existing global and regional space weather event scales and develop an international, community agreed, scale or set of scales to characterize the severity of space weather events with a view to facilitate emergency procedures  and verification activities
	High
	4. Produce report on existing internationally recognised scales 

5. Identify priorities for new or improved scales

6. Develop proposals for 3 or 4 scales identified in 2.

7. Reach agreement within WMO & ISES for new/ improved scales
	1. 31/05/17

2. 30/10/18

3. 31/12/18

4. 30/06/19
	A Glover

	6. Collaborate with CGMS to review the procedure for recording spacecraft anomalies attributed to space environment, including the archiving and utilization of this data
	Lower
	4. Engage with and develop draft procedure with CGMS via intercessional meetings and at European SWW

5. Agree space weather anomaly procedure at CGMS46
	4. 30/11/17

5. 30/06/18
	E Talaat

	7. Develop best practices for national space weather warning centres to notify and inform national agencies during extreme events, in collaboration with DRR programme
	Lower
	4. Engage with WMO DRR programme and review existing best practice.

5. Adapt existing DRR best practice

6. Promote updated best practice at suitable WMO meetings & space weather workshops (US, Europe & Asia)
	4. 31/12/17

5. Tbc

6. Tbc


	C Marcos De Nardin


1.6. Actions to IPT-SWeISS/TT-AVI

	Reference
	Task
	TT-AVI action lead
	Due date
	Status

	TT-AVI-03
	Develop DRAFT audit procedures and reporting templates (in coordination with ET-CAC)
	TT-AVI Chair with WMO Secretariat
	31 Aug. 2017
	closed

	TT-AVI-04
	Develop DRAFT working methodology and schedule for conducting audits
	TT-AVI Chair with WMO Secretariat
	31 Aug. 2017
	closed

	TT-AVI-05
	Conduct (virtual) TT-AVI coordination sessions (in coordination with ET-CAC as necessary)
	TT-AVI Chair with WMO Secretariat
	1 Aug. and 30 Sept. 2017
	closed

	TT-AVI-06
	Develop FINAL audit procedures and reporting templates (in coordination with ET-CAC)
	TT-AVI Chair with WMO Secretariat
	30 Sept. 2017
	closed

	TT-AVI-07
	Develop FINAL working methodology and schedule for conducting audits
	TT-AVI Chair with WMO Secretariat
	30 Sept. 2017
	closed

	TT-AVI-08
	Conduct (pre-audit) SWXC capabilities review (based on information received through ICAO)
	TT-AVI Chair with WMO Secretariat
	30 Sept. 2017
	closed

	TT-AVI-09
	Prepare SKELETON audit reports: 1) abridged (open) and 2) full (restricted)
	TT-AVI Chair with WMO Secretariat
	30 Sept. 2017
	closed

	TT-AVI-10
	Collaborate (in person or virtual) with ET-CAC at their meeting in Darmstadt (18-20 Oct. 2017)
	TT-AVI Chair with WMO Secretariat
	20 Oct. 2017
	closed

	TT-AVI-11
	Conduct on-site assessments and audits of prospective SWXC
	TT-AVI members
	1 Oct. 2017 to 28 Feb. 2018
	on going

	TT-AVI-12
	Prepare DRAFT audit reports: 1) abridged (open) and 2) full (restricted)
	TT-AVI members with WMO Secretariat
	1 Oct. 2017 to 28 Feb. 2018
	not started

	TT-AVI-13
	Conduct (virtual) TT-AVI post-audit debriefs to share experiences and lessons learned
	TT-AVI members with WMO Secretariat
	1 Oct. 2017 to 28 Feb. 2018
	not started

	TT-AVI-14
	Prepare FINAL audit reports: 1) abridged (open) and 2) full (restricted)
	TT-AVI members with WMO Secretariat
	1 Oct. 2017 to 28 Feb. 2018
	not started

	TT-AVI-15
	Update working methodology and schedule, if necessary, taking into account post-audit debriefs and/or other developments
	TT-AVI Chair with WMO Secretariat
	1 Oct. 2017 to 28 Feb. 2018
	not started

	TT-AVI-16
	Assist WMO report findings to ICAO
	TT-AVI Chair with WMO Secretariat
	1 Feb. and 31 Mar. 2018
	not started


� 	Such as the Inter-Programme Expert Teams on Observing System Design and Evolution (IPET-OSDE), on WIGOS Framework Implementation (IPET-WIFI), on Codes Maintenance (IPET-CM), on Data Representation Development (IPET-DD), or the Steering group on Radio-Frequency Coordination (SG-RFC).





