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EXECUTIVE SUMMARY 
 
 
 A Joint Meeting of the Commission for Basic Systems Open Programme Area Group on 
Public Weather Service Delivery (CBS/OPAG-PWSD) Implementation and Coordination Team 
(ICT/PWSD) was held in Beijing, China on November 3rd / 4th 2017.  The meeting was attended by 
the Chair and Co-Chair of the OPAG-PWSD, the Chairpersons of the Expert Teams within the 
OPAG, the PWSD Rapporteurs on Regional Association Liaison and on Competency Development, 
and a number of invited experts. 
 
 The meeting of the ICT followed directly on from a four-day joint meeting of the Expert 
Teams within the OPAG, which the Chairpersons of the Expert Teams had previously decided 
would be conducted through both separate and plenary sessions for the respective ETs during the 
week. All of the attendees at the ICT meeting had also participated in the joint meeting of the 
Expert Teams; thus the agenda of this short ICT meeting which followed was largely framed 
around identifying the concrete actions that were to be taken in follow-up to the ET discussions, 
and also in response to a number of decisions taken at CBS-16 (Guangzhou) and at EC-69.   
 

The Implementation and Coordination Team ICT/PWSD decided on the actions as 
summarised below:  

 
GMAS – Draft report of the recent meeting of the Expert Group on GMAS to be 

circulated to the ICT members, and feedback to be provided to the EG Co-Chairs by Dec 15th. The 
OPAG Chair will coordinate the feedback. 

 
Urban Service Delivery Needs – Decided that a paper should be developed to scope out 

guidelines for an integrated operational platform to support urban service delivery needs, in 
response to decision 41 of EC-69. This paper should be ready for consideration by the CBS-TECO 
at the end of March 2018, and substantial work should be scheduled for the latter half of 2018 with 
a view to completing the guidelines early in 2019, in time for consideration by Congress. 

 
Concept Paper for Common Interfaces for Service Delivery (CISD) – OPAG Chair to 

provide a short paper to President, CBS in advance of the PTC/PRA meeting in January 2018 with 
a view to engaging with the other TCs on this matter. Short Concept Paper to be drafted and 
presented to CBS-TECO in March 2018, with a view to recommending this to EC-70 for further 
consideration and direction. 

 
Guide to General Service Delivery – As with the CISD, this initiative would need to 

engage representatives from the other TCs as the Guide was envisaged as relevant to all WMO 
activities, and this should be communicated via the upcoming PTC/PRA meeting. The ICT decided 
that an outline skeleton of the Guide should be prepared in time for the CBS-TECO meeting in 
March and then recommended to EC-70 for further consideration and direction. It was envisaged 
that a consultant would need to be employed to work on the Guide, and that significant work would 
be required during the latter half of 2018 for the Guide to be ready for presentation to Congress. 

 
Impact-Based Forecast and Warning Systems – ICT supported the concept of the 

development of a demonstration project, to be held (probably) in RAIII, and the subsequent 
organisation of a joint conference / seminar (probably late 2019) in order to collect and distil the 
experiences of Members in implementing IBFWS. 

 
Competency Frameworks – The Competency Frameworks under the responsibility of 

PWSD would be need to be refined (especially the second-level competencies) and the 
engagement of WMO/ETR would be essential in this regard. A Task Team would be established 
from among the OPAG experts to develop guidelines for Members on the implementation of the 
PWSD Competency Frameworks. 
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1. OPENING 
 
 At the kind invitation of the Government of the People’s Republic of China, a Meeting of 
the Commission for Basic Systems Open Programme Area Group on Public Weather Service 
Delivery (CBS/OPAG-PWSD) Implementation and Coordination Team (ICT) was held in Beijing, 
China on November 3rd and 4th 2017. The meeting was attended by the Chair and Co-Chair of the 
OPAG-PWSD, the Chairpersons of the Expert Teams in OPAG-PWSD, the OPAG rapporteur on 
Competency Framework, the OPAG rapporteur on Regional Association liaison, and a number of 
experts, including from the China Meteorological Administration (CMA) together with the Director, 
WDS and the Chief, SDD from the WMO Secretariat. The list of participants is provided in Annex I 
and the meeting programme in Annex II. The Meeting opened at 0900 hours in Meeting Room 702 
of the Huafeng Building, CMA in the Haiden District of Beijing.  In his opening remarks, Mr Gerald 
Fleming (Chair, OPAG-PWSD) welcomed the participants and outlined some of the logistical 
arrangements for the meeting. 
 
 The Director of the WDS Department of WMO, Dr. Xu Tang, welcomed the participants 
and emphasised the importance of their work to CBS and to WMO. Dr Tang noted especially the 
elements within the WMO Strategic Plan, especially (1) to better serve societal needs, (2) to 
enhance earth-system observation and prediction (strengthen the technical foundations), (3) to 
advance targeted research, (4) to close the gap on service, and (5) to work smarter. He detailed 
the output from a recent WMO survey and the requirements from Members that were revealed in 
that study, which included an enhancement of Capacity Development, a stress on the importance 
of meteorological infrastructure and services, to address deficiencies in national and regional 
observation systems, and for better engagement between WMO and Members. 
 
Dr. Tang went on to outline the key areas of focus for the OPAG. These were to advance the 
concept of GMAS (Global Multi-Hazard Alerting System), to help develop a separate Service 
Delivery function within WMO which could be used by all application areas, and to develop the idea 
of Common Interfaces for Service Delivery (CISD) – a technical platform which would facilitate 
access to a wide range of WMO-related products and services, including those from NMHSs, 
RCOFs, RCCs, RSMCs, the Seamless GDPFS, etc. He also emphasised that actionable elements 
on Impact-Based Decision Support Systems should be reflected in the proposed decisions put 
forward for EC and Congress. 
 
 

2. ORGANIZATION OF THE MEETING 
 
 The Meeting agreed on its working hours as 0900 - 1700 with appropriate time allowed 
for lunch and coffee breaks. 
 
 

3. REPORT OF THE OPAG CHAIR ON THE ACTIVITIES OF THE OPAG 
 

 
The OPAG Chair, Mr Gerald Fleming, noted that his report was intended to outline some of the 
critical issues which fall to be considered by the ICT. 

Timing:- At the outset of the last meeting of the ICT, in Dublin, December 2015, the Chair had 
noted that the meeting was being held on the cusp of change. If anything the pace of change had 
increased and many new challenges had come our way in the past two years. This would 
necessarily be a short and very focused meeting with a view to translating the material that has 
come from the Expert Team meetings, as well as some other considerations, into concrete 
proposals to bring through CBS Management Group to EC-70 and possibly on to Congress in 2019. 
The key upcoming dates in the WMO calendar were as follows: 

a) January 17th – 20th 2018 – Joint PTC/PRA meeting 
b) March 25th to 28th 2018 – CBS TECO; one day allocated to each OPAG 
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c) March 29th 2018 – CBS Management Group; one day allocated to consider and authorise 
the proposals discussed at the TECO 

d) June 20th – 29th 2018 – 70th Session of Executive Council 
e) May 2019 – 18h World Meteorological Congress 

 

 A successful outcome to the deliberations of the ICT over the coming days would need to 
encompass the following 

1. An examination of all the issues and challenges faced by WMO Members in the areas 

associated with Public Weather Service Delivery; 

2. A realistic prioritisation of which of these issues and challenges can be taken up within the 

OPAG, which will require collaboration with other OPAGs within CBS (and how that 

collaboration should be organised), and which have reach across the entirety of WMO 

structures, (and how progress can be planned for in those cases). This exercise must be 

conducted in an awareness of the limited resources at the disposal of the OPAG; 

 

Issues and challenges:- Some of the matters to be considered by the ICT were developments of 
ongoing issues within the PWS community, some were new to reflect the changing world. A (non-
exhaustive) summary of these issues is as follows: 

a) WMO Strategy for Service Delivery. The strategy had been agreed and the 

Implementation Plan (IP) had been published. How does the ICT now proceed to help 

Members and their NMHSs to work through this IP and put in place a progressive 

programme of service improvements? The IP has been designed to be useful to NMHSs at 

all stages of evolution in Service Delivery, but clearly some NMHSs will benefit from 

assistance in applying the IP within their own domains. How can this best be achieved?  

b) General Service Delivery Guide. Through EC we now had a request to take the lead in 

the preparation of a Guide to General Service Delivery across all areas of WMO activity. 

How should this be organised? What about the existing consultancy contract relating to the 

updating of the “Guide to PWS Practices (1999) which is aimed updating the many specific 

Guideline Documents prepared over the intervening years and incorporating them into this 

foundation document. 

c) Impact-Based forecast and warnings services. Here again the OPAG has achieved the 

publication of a substantial document; the challenge is how to encourage and assist 

Members to develop towards Impact-based forecasting, recognising that to do so requires a 

high degree of engagement with users. The ICT also needs to recognise that many NMHSs 

have some reservations with the concept of impact-based forecasting, as in certain 

Member countries the forecasting of Impacts is the responsibility of other organisations 

than the NMHS itself (such as Civil Protection). Progress towards implementation of 

impact-based forecasting will need to be focus on improving the links between NMHSs and 

partner organisations, and in particular improving the operational working inter-relationships. 

Recognising some specific projects and initiatives already underway in this area, the ICT 

must consider how best to foster implementation through the creation of partnerships 

between funders, IBF experts and client NMHSs 

d) Social and Economic Assessments of NMHSs. The work on this topic had largely been 

carried out under the umbrella of the WMO Forum, which is a broader-based entity than the 

OPAG; however the OPAG had a role in promoting and contributing to this work, in 

integrating it within the Commission structure, and in ensuring that this work is aligned with 

parallel initiatives within CBS. With the strong connection to the validation and assessment 



 

 
- 4 - 

of impact-based forecast and warnings services; the challenge for the PWSD community is 

how best to assist NMHSs everywhere to clearly demonstrate the benefit they bring to 

society through their PWSD activities. 

e) PWS Competency Framework. There are 5 Competency Frameworks in the PWS area 

agreed and ratified by Congress-17. This achievement is all the more noteworthy 

considering that one of the frameworks – that of the PWS, or “bench” forecaster – is now 

the foundation framework for all forecasting, including aviation and marine forecasting. 

There is a need to review these competencies in order to ensure that they are worded 

according to accepted format and criteria. There remains also a need to prepare some 

implementation guidelines and other supporting documentation which will assist NMHSs 

and others to translate the Competency Framework into a practical training and 

assessment scheme which will allow clear and unambiguous tests to be applied to the work 

and competency of forecasters, enabling them to be clearly found to be competent or 

otherwise. The work of CAeM in developing this material within the realm of aviation 

meteorology provides a template for what is needed. 

f) Application of new technologies to PWS. The rapid development of technologies affects 

each and every link in the chain that brings weather information to the user. The increases 

in broadband speeds and the rapid development of mobile telecommunications provides 

tremendous opportunities for improved dissemination of weather information, but 

harnessing these opportunities is a significant challenge for many NMHSs. The enhanced 

ability for graphical presentation of information is especially noteworthy in the context of 

weather. Allied to this is the desire of many users to integrate weather information with 

other spatial data, which leads to the need to provide weather information in GIS-

compatible formats which can be accessed in an interactive manner.  

g) Common Interface for Service Delivery (CISD) and Urban Guidelines. Specific tasks in 

the area of new technology which CBS had been tasked with by EC included a Concept 

Paper on a Common Interface for Service Delivery (CISD) and Guidelines for best practices 

in developing an integrated operational platform for urban services’ needs. Finally the ICT 

should not neglect the “traditional” means for communicating PWS weather information, 

through radio and television; these pathways are holding up surprisingly well in this “digital” 

age and are still highly relevant in all countries, but especially so in developing countries 

where radio, with its simpler technology, is widely accessible. 

h) Global Multi-Hazard Alerting System (GMAS). This topic generated significant debate at 

EC-69, and the EC Working Group on Disaster Risk Reduction was tasked with further 

advancing the GMAS concept. To this end, the Secretary General of WMO established an 

Advisory Group on GMAS, and this had held two meetings; the most recent just last month. 

Given the experience garnered from the Severe Weather Information Centre (SWIC) 

website, operated for many years by Hong Kong China and overseen by OPAG-PWSD, the 

ICT of the OPAG should examine the GMAS concept and provide feedback, deriving from 

the experience of SWIC, to the Advisory Group. 

i) Addressing key user sectors. The traditional sectors of focus for NMHSs have been 

aviation, marine, agriculture and, more lately, emergency management. To these sectors 

can now be added others such as land transportation, water resource management, energy, 

health, and megacities. These all have different needs and requirements, and all sectors 

will come under increasing pressure from considerations of environmental sustainability as 

the traditional basis for economic growth is challenged by governmental actions to mitigate 

climate change. Identifying the current needs of these sectors and anticipating future needs 
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will be key to the public weather services provided through NMHSs remaining relevant to 

the user communities. 

There was, therefore, an abundance of material for the ICT to discuss during the two days in 
session. The ICT would need to retain a clear focus on the specific draft Recommendations and 
Decisions which it wished to bring forward, through the TECO, to the CBS Management Group 
meeting in March 2018. 

 

4. REVIEW OF THE DELIVERABLES AS AGREED AT THE MEETING OF THE 
CBS MANAGMENT GROUP (FEBRUARY 2017) 

 
The ICT reviewed the deliverables from their previous meeting (in Annex III of the final report to the 
Dublin meeting of the ICT, December 2015) and those as agreed in the meeting of the CBS 
Management Group in February 2017. Most of these matters are covered under Agenda Item 8 
and are elaborated in the report below. 
 

5. (TOGETHER WITH AGENDA ITEM 6) REPORT OF THE CHAIRS OF 
ET/IMPACT AND ET/SPII 

 
As the joint meeting of the two Expert Teams in the OPAG had just concluded, and as all members 
attending the ICT meeting had also attended the joint ET meeting, the respective Chairs, Dr Will 
Lang and Mr Eli Jacks, provided short presentations and reflections on the work of the previous 
days. 
 
Dr Lang commented on the good engagement at the joint ET meeting; and that a lot of work was 
done. He felt that the experiment to conduct the meetings jointly had been successful. The 
proceedings were less formal than previous ET meetings; the challenge now was to craft a formal 
level of documentation to reflect the outcomes. 
 
Mr Jacks provided a presentation on the outcomes of the joint ET meeting; the focus was on the 
specific recommendations and actions that had been defined. These had been encapsulated in the 
“Breakout Session Notes” which are provided in Annex III of this report. The notes are divided into 
seven areas, or themes, as follows: 
 

1. Partnerships 
2. Impact-Based Information and Service Development 
3. Functional Requirements for Impact-Based Forecasting 
4. Impact-Based Training and Capacity Development 
5. Impact-Based Service Validation 
6. Provision of Urban Services 
7. CISD Ways Forward 

 
Within each of these themes, information and wisdom had been gathered under three headings: 
 

a) Best Practices 
b) Gaps 
c) Ways Forward 

 
In this manner, the ETs had focused on the identification of practical means and actions through 
which each of the themes might be advanced.  
 

6. SEE AGENDA ITEM 5 ABOVE 
 
7. REVIEW OF RELEVANT DECISIONS OF CBS-2016, EC-69 AND CBS-MG 

(2017). 
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The Chair of the OPAG provided a presentation which detailed the relevant decisions of the WMO 
constituent bodies, and the implications for the work of the OPAG. These items are detailed in the 
Report of the Chair at Agenda Item 3 above. 
 

8. FUTURE DIRECTION FOR THE OPAG/PWSD IN VIEW OF THE DECISIONS 
OF THE WMO CONSTITUENT BODIES AND THE RESTRUCTURING OF 
THE PWSD PROGRAMME 

 
The bulk of the time of the ICT meeting was taken up with this Agenda Item, under which the 
principal topics under the responsibility of the OPAG were thoroughly discussed.  
 

 Global Multi-Hazard Alerting System 
 
This item was introduced by Mr Ivan Cacic, President of RA VI. The GMAS vision is articulated in 
the document agreed at EC-69. GMAS aims to aggregate weather warnings from WMO Members 
for a coordinated presentation; however, there is a question about the capacity of all Members to 
issue such warnings, and also a question as to the necessary oversight to encourage cross-border 
collaboration and the harmonisation of warnings.  
 
GMAS will be built on the Common Alerting Protocol (CAP) standards, but there are many flavours 
of CAP. Technical work will be needed to see how these might be fitted into a global CAP format.  
 
A GMAS pilot project is planned for the South-East Asia region, where a number of countries will 
collaborate to text out formats, agreed systems, etc. This project is being led by the Hong Kong 
Observatory, which has considerable experience with the SWIC, and also CMA, which is providing 
support to some countries that do not have the capability to prepare their own warnings. GMAS 
may indeed act as a driver for capacity development and may help to release resource in this 
regard. It is likely that Pakistan and Myanmar will be among the partner countries in this project. 
 
Mr Alexander Gusev then gave a presentation on the Roshydromet MeteoAlert system. 
Roshydromet hosts a national MeteoAlert system and also a separate MeteoAlert as a 
collaborative project between Russia, Kazakhstan, Kirgizstan, Tadjikistan and Uzbekistan. Criteria 
for the levels of severity are region-dependent, and a colour-coding identical to that used in the 
European MeteoAlarm is employed. There is a cascading system of authorisation for the higher 
warnings levels; warnings at the red level must be authorised by the Head of Forecasting. 
 
The MeteoAlert for Central Asia is tied in with the Severe Weather Forecast Demonstration Project 
(SWFDP) for that region. While Russia currently hosts this, it is planned that the hosting will be 
taken over by Uzbekistan in due course. Facilities for webexport to other information aggregators / 
facilities are being examined. 
 
The project has an inbuilt toolkit for forming MeteoAlert maps. Among the challenges identified 
were the following: 
 

- Balance between centralised presentation of information and more specific presentation of 

information by NMHSs has to be found 

- Many NMHSs prefer to develop their own web resources 

- Need to work in tandem with national EM authorities 

- Lack of national weather impact databases (events, impacts, losses….) 

- Collection and exchange of IBF best practices 

- Need “passport” of hydro-meteorological security for regional / administrative level. 

Actions: - Ivan to send draft report of EG meeting to GF. Small PWSD group (GF, Eli, 
Armstrong) to review and feedback opinions etc. to Ivan and CM Shun. Timescale for 
feedback is delivery by December 15th.  
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 Urban Service Delivery Needs 
 
Dr Liisa Jalkanen had been asked to attend as an invited expert to assist the ICT in meeting this 
request. Dr Jalkanen introduced the discussion on this item and elaborated on the presentation 
which she had already given to the joint ET meeting. EC-69 requested that “CBS with CAS, in 
consultation with other Technical Commissions, develop guidelines based on Members’ best 
practices for an integrated operational platform, to support urban service delivery needs.”  
 
EC-69 also requested the (CAS-led) preparation of a “Guide to Urban Integrated 
Hydrometeorological / Climate / Environment Services” and this work is overseen by a group of 
Urban Focal Points within the WMO Secretariat led by Miriam Andrioli and Oksana Tarasova. The 
key points in relation to the task provided to CBS is that the guidelines should have an operational 
focus, should build on what has already been developed (e.g. in WMO-No. 1150) and that a 
schedule of work leading to Cg-18 (May 2019) needs to be established.  
 
It was noted that this work, given the focus on Urban issues, would typically be city-led rather than 
NMHS-led.  Dr Tang emphasised that this should be a priority area for PWSD; while it was cross-
cutting, it should be PWSD-led. There would need to be collaboration with academia and the 
research institutions, but the role of the NMHSs needed to be emphasised. 
 
Actions: - develop a paper to outline the scope of the Guidelines (contents) and the process 
by which the Guidelines will be prepared and finalised: 

1. Note to PTC/PRA (January) (GF and MA) 

2. Proposal to form a Task Team (TT) to CBS-MG (March) (LS Lee. CMA, Environment 

Canada among others.) 

3. Recommend Chair and Co-Chair for the TT (President CBS M. Michel Jean  and 

President CAS) 

4. TT to work on Guidelines Q3/Q4 2018 (TT Members) 

5. Aim to complete Guidelines by January 2019 (TT Members) 

OPAG-PWSD to identify experts who might contribute to this task. 

Concept Paper for CISD 

This undertaking arises from Decision 40 of EC-69 which decided “to task CBS, in coordination 
with other TCs, to set up a mechanism for the development of a concept paper on common 
interfaces for service delivery driven by data from NMHSs and emerging sources to enable users 
to seamlessly access weather and climate information in a way that would ensure attribution to 
NMHSs as providers of services”.  
 
This matter had already been the subject of discussion between Miriam Andrioli and the President 
of CBS, Michel Jean, together with the Chair, OPAG/ISS, M. Matteo DelAcqua. There were clearly 
going to be significant technical aspects to this project; it was the role of OPAG/PWSD to focus on 
the user requirements and policies associated with the task. The technical aspects would form part 
of the future WIS 2.0 but needed to be founded on a more developed overall concept.  An example 
of a nationally-based interface would be MADIS, the US “Meteorological Assimilation Data Ingest 
System”.  
 
Dr Qin Zeng of the Guangdong Meteorological Bureau provided a very useful presentation on the 
concept of the CISD, based on the practices and experiences of CMA. The presentation illustrated 
clearly how the technical architecture underlying service delivery of meteorological products was 
over-complex, and how a common interface could greatly simplify this for users. 
 
The range of possible users for such Common Interfaces is very wide and includes various 
agencies within the UN system; the IFRC and other humanitarian organisations (both NGOs and 
otherwise); traditional and non-traditional media; data aggregators such as Google, Alibaba, Apple, 
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Amazon, etc; NMHSs; nationally-based users; private-sector organisations; and members of the 
public. 
 
In discussion, Alexander Gusev emphasised the importance of definitions, which would in turn lead 
to specifications. There is a CMA Pilot Project which may be useful in this regard. Ivan Caçiç also 
noted the importance of establishing the scope and vision, and that the authority of NMHSs would 
be better respected by the large private-sector providers if information was provided in easy-to-use 
formats such as CAP.  
 
Dr Xu Tang spoke of the challenges faced by the NMHS community from the private sector, and 
the need to develop open systems for optimal communication of weather information. Ming Mei Li 
informed the ICT that CMA had provided a web-based interface for the delivery of data to private 
sector operators, and this had been warmly received. If WMO did not pursue the development of a 
CISD, then others in the private sector would do so. 
 
Even the Public Weather Services department of CMA had sometimes to go to other sources for 
meteorological information due to the difficulty in accessing the official sources. To take the 
example of WMO’s network of RSMCs, it can be difficult to access information from this network 
unless one knows where to look. This sort of difficulty must be addressed by the Common 
Interface. 
 
Questions that required clarification included whether the CISD would attempt to be a “one-stop 
shop”, who would host it (or elements of it), would all NMHSs provide data into it, and what sort of 
information should be made available. The CISD could facilitate different levels of data availability 
depending on the authorisation for different users. Content to be delivered would include surface 
observation data, satellite data, radar data, gridded data from models, processed ensemble data, 
climatological data, spot data, forecasts, warnings, etc etc. 
 
The ICT noted that social and economic studies on likely benefits to derive from the open release 
of weather data would be required. The ICT then proceeded to draft points that would need to be 
considered, including the following: 
 

• User requirements 

• Who are the users? 

• User Scope 

• Policy Aspects 

• Technical Aspects 

• Social Science Aspects 

• User Needs – formats – useful, usable and used… 

• No-one to be left behind (capacity Building). 
 
Actions: - Take stock of some of the interfaces that exist (MADIS, GMAS, RSMCs, RCCs, 
RCOFs…) 

GF to ask MJ to raise the issue with other TC Presidents – need to propose Experts for work 
during Feb/March (also liaise with IC re connection to Regional Associations). 

(TX) Small team for PWSD to develop an initial outline. (3 or 4 people, 2 or 3 days). (GF, Will, 
Dr Qin ZENG (CMA), OPAG/ISS). Present this to PTC/PRA meeting (early January) 

Larger team to flesh out this outline and develop the Concept Paper (Feb/March) 

Concept Paper for TECO and MG (late March). Then on to EC as they requested. 

 

Guide to General Service Delivery 

This was another task that has come from EC-69. Decision 39 of that body decided “that a General 
Service Delivery Guide based on the work underway to update the “Guide to Public Weather 
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Services Practices” and other existing guidelines developed by WMO Programmes and technical 
commissions whose mandate includes service delivery should be developed, in order to provide 
holistic service delivery guidance to Members in major application areas covering weather, climate, 
water, agriculture, health, marine and other areas.” 
 
The Chair of the OPAG had been in contact with the consultant who was working on the update to 
the “Guide to Public Weather Services Practices” (WMO-No.834) and advised the meeting that the 
work on this update was approximately 80% complete. The ICT needed to decide how to proceed 
with implementation of the EC decision. It might possibly make sense to structure the General 
Service Delivery Guide around the value chain. It should, in particular, not be tied in to the current 
structure of Technical Commissions and Programmes, as these could all change after the next 
Congress.  
 
Actions:  

a) Request that the consultant complete work on PWSP Guide (WMO-No. 834) in time 

for TECO/MG at the end of March. (MA) 

b) Make a presentation to PTC/PRA (one-page project brief) and ask them to appoint 

one expert per TC to work on the skeleton outline. (GF to liaise with MJ) 

c) Prepare a skeleton / functionally-based structure for a General Service Guide, again 

to bring through TECO/MG to EC-70. Perhaps involve a consultant at this point? (GF 

and MA) 

d) Request EC to approve funding for a consultant to develop text on General SD guide 

for endorsement (GF and MA) 

e) Work to prepare draft in Q3/Q4 2018 (Consultant plus Experts) 

f) Draft for CG-18 to be ready by end Q1 2019. (Consultant plus Experts plus 

Secretariat) 

 

Implementation of Impact-based Forecast and Warnings Services 

The ICT considered the difficulties in progressing with the implementation of Impact-Based 
Forecast and Warnings Services (IBFWS). In order to develop some pilot projects, there was a 
need to identify funding agencies, a pool of experts to facilitate the project, and one or more 
candidate countries or regions. The ICT agreed on the desirability of establishing a demonstration 
project to illustrate how the IBFWS concept could be implemented. It was recognised that there 
were existing projects and initiatives which were relevant, including 
 

• Weather Ready Nations 

• EUMETNET plans 

• Severe Weather Forecast Demonstration Project 

• A variety of World Bank Projects 

• RA Workshops for RAII (initiative of South Korea) and RAIII (at the planning stage; 
Argentina to host) 

• Plans currently under development by CMA. 

Actions: 

a) Develop a demonstration project in RAIII, working on the engagement of experts on a 

voluntary basis (or supported by Members) with a 1-2year timeframe. (MA) 

b) Plan for a joint seminar (WMO/WB/USAID etc.) to collect and distil experience in the 

implementation of IBF. Use the outcomes of this seminar to update / augment the 

document WMO-No. 1150. Timeframe Q3/Q4 2019. (GF, MA, TX etc…) 

c) ET-IMPACT to collect top-level lessons from identified projects in the area of IBF (or 

collect interim/final points) (EJ) 
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d) Write to Presidents of RAs asking them to list out IBF-related projects in their 

Regions (GF, MA). 

e) The ICT considered that EC-69 Decision 4 Decides (2) (To develop a mechanism for 

the collection and processing of impact-related data and information for GDPFS 

centres to share digital data with SWFDP participants) was part of the CISD concept. 

(primarily a task for WIS and WIGOS). OPAG/PWSD should identify the requirement. 

Make sure that considerations relating to the Severe Weather Forecast 

Demonstration Project (SFDP) are included, following the principle of “No Member 

left behind”. 

f) In regard to EC-69 Decision 4 Decides (3) (To incorporate methods to assess 

likelihood and risk using numerical weather prediction ensembles into the WMO 

Guidelines on Multi-Hazard Impact-based Forecast and Warning Services) the ICT 

agreed that it was premature to take this now – it should follow the proposed 

programme of seminars as above. 

 

Competency Frameworks relevant to PWSD 

Ms Jennifer Milton provided a presentation to introduce this topic. She referred to the deliverables 
from the joint meeting of the PWS-ET/DPM and the TT/IMPACT in Shanghai in 2016.  
 
Listing out the fundamental (top level) forecaster competencies, she noted that there was a need to 
look further at the second-level competencies. In doing this, there should be a focus on the needs 
of Forecast Managers who would have the task of assessing the competence of forecasters under 
their responsibility. The second-level competencies would need to be “testable” in a meaningful 
way. Revised competencies would need to be presented to CBS, EC and Congress for approval. 
The Task Team as proposed by the joint meeting of the ET’s will be required to support the 
process for implementation. 
 
In discussing what persons or bodies would best conduct the competency assessments, the ICT 
acknowledged that there were questions of ethics here. How should the private sector be engaged? 
Can NMHSs be both service provider and regulator? Is there a role here for Met Societies? It was 
acknowledged that different countries may develop different systems in implementing competency 
assessment.  
 
It was noted that Argentina has legislation around those who appear in the media, but that weather 
broadcasters were outside this scheme. China (CMA) has used the competency framework in the 
context of weather broadcasting and has established a Weather Broadcasters Organisation 
(somewhat like the AMS Broadcasters Group). This is a civil society group that will promote 
industry standards. 
 
Actions:   

Task Team to be established to engage on the development of guidelines and the 
refining of second-level competencies. PWSD nominees are Jennifer Milton, Chris Noble, 
Siobhán Ryan. JM to work with MA to engage ETR. Commence work in a remote context, 
but probably will need some face-to-face meeting at some stage.  Develop test 
procedures for competencies… Make sure that social media activities are adequately 
covered in the Competency Framework. 

Socio-Economic Benefit Studies 

The ICT enquired as to the likelihood of a “Madrid + 10” conference being organised in the 
foreseeable future. Dr Tang advised that there was no specific plan at this stage to hold such a 
conference as no resources had been identified to support it. The Secretariat was in discussion 
with a number of possible host countries. The focus of a conference, should one be organised, 
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may be widened to encompass Public-Private Partnership (PPP) issues. The conference may 
represent a platform for dialogue in the PPP area. Another important theme would be better 
communication to decision-makers to promote the support of / investment in meteorological 
infrastructure.  
 
The members of the ICT discussed how best to get users to advocate for increased government 
investment in NMHSs. Ming Mei Li commented on the need for external advocacy for NMHSs. 
CMA has launched a composite economic index report for meteorological services in China and 
has worked in collaboration with a news agency to do this. This will lead to an assessment of the 
work of CMA over the past 5 years by economists. The partner news agency will mobilise all their 
media platforms to publicise this report. This news agency is very influential and their advocacy 
has been very beneficial. Plans for the future are to look at regional differences / benefits. This 
economic study has been funded by CMA.  

Alexander Gusev spoke of the importance of having an agreed national tool or methodology for the 
national assessment of benefits provided to society by NMHSs. He recalled some work done on 
this subject in previous years by Lars Peter Riishojgaard within the CBS Management Group. It 
would be a useful exercise to prepare a simple methodology that might be used by NMHSs to 
assess / report on social and economic benefits in their national context. The World Bank might 
have an interest in supporting such an initiative. 
 
Noted that census agencies and others who collected data were a repository of much useful 
information that might be mined in this context.  
 
Liisa Jalkanen commented that WMO/CCl has an existing relationship with the World Health 
Organisation in regard to topics such as heat health forecasting. Air Quality indices are becoming 
more common and pollen forecasting is on the increase. The relationships between weather and a 
number of health threats (meningitis, Zika virus, dengue etc) had been researched and were now 
much better understood. 

 
9. REVIEW OF TERMS OF REFERENCE OF THE IMPLEMENTATION AND 

COORDINATION TEAM AND THE CONSTITUENT EXPERT TEAMS OF THE 
OPAG/PWSD. 

 
The ICT agreed that there was no immediate compelling need to revise the ToRs in the near future 
as there would not be a full Session of CBS until 2020. It did consider items that would need to be 
added / amended to the ToRs, including the following: 
 
ToRs for the Implementation and Coordination Team 
 

a) Add a ToR regarding Impact-Based Decision-Support Systems 
b) Reflect the growing importance of urban and environmental operational services in the 

ToRs 
c) Reflect the leading role of the OPAG/PWSD in the harmonisation and integration of 

Service Delivery activities across WMO, including a focus in the Guide to General 
Service Delivery and on the Common Interfaces for Service Delivery. 

 
ToRs for ET/IMPACT 
 

a) Reflect the close working relationship with ET/SPII 
b) Reflect the increased emphasis on forecast validation. 

 
ToRs for ET/SPII 
 

a) Remove the reference to Nowcasting in the ToRs 
Update the ToRs in relation to technological themes. 
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The combined action items of the meeting are presented in Annex IV. 
The diagrammatic representation of new structure for the OPAG/PWSD, as agreed at the meeting 
of the ICT in Dublin in 2015, is presented in Annex V for information purposes. 
 

10. COLLABORATIVE ARRANGEMENTS WITH OTHER CBS OPAGS AND 
PRIORITY AREAS OF WMO. 

 
10.1 The ICT discussions that had taken place under Agenda Item 8 had adequately covered 
the collaborative arrangements under Item 10. 
 

11. PREPARATION OF THE REPORT OF THE MEETING. 
 
11.1 The Chair of the ICT, with the support of the Secretariat, would prepare a draft report of the 
meeting and circulate to all of the attendees, then finalise the report following the incorporation of 
appropriate feedback. 
 

12. ANY OTHER BUSINESS  
 
12.1 There was no other business which had not already been covered in the agenda and 
discussions. 
 

13. CLOSURE. 
 
13.1 The meeting closed at 15.20 hours on Saturday, November 4th 2017. 
 
 
 
 
 
 
 
 
 

_____________
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ANNEX I 

 

MEETING OF THE COMMISSION FOR BASIC SYSTEMS OPEN PROGRAMME AREA 
GROUP ON PUBLIC WEATHER SERVICES (PWS) IMPLEMENTATION / COORDINATION 

TEAM ON PWS (CBS/OPAG-PWS ICT/PWS, BEIJING, CHINA) 
 

LIST OF PARTICIPANTS 
 

 COUNTRY NAME 

1 IRELAND Mr Gerald Fleming 

Chairperson, ICT/PWSD 

Met Eireann (The Irish Met. Service) 

Glasnevin Hill 

Dublin 9, 

Ireland 

Email: gfleming@eircom.net 

2 RUSSIAN FEDERATION Mr Alexander Gusev 

Co-Chair, ICT/PWSD 

Koroleva Street 6 

Obninsk 

Russian Federation 

Tel.: +7 968 0033 33 

Email: aggusev@mail.ru, gusev_ai@mail.ru 

3 UNITED KINGDOM Mr William J. Lang 

Chair, ET/SPII 

Met Office 

FitzRoy Road 

EXETER EX1 3PB 

United Kingdom 

Email: will.lang@metoffice.gov.uk 

4 UNITED STATES OF AMERICA Mr Elliott Jacks 

Chair, ET/IMPACT 

16310 Hunter Place 

Leesburg 20176 

United States 

Tel.: +1 301 785 8528 

Email.: Elliott.jacks@noaa.gov 

5 CANADA Ms Jennifer Ann Milton 

Competency Framework 

Environment Canada 

2121 TransCanada Hwy, 1st Floor 

DORVAL, Québec H9P 1J3, Canada 

Tel.: +1 514 421 4610 

Fax: +1 514 421 7285 

Email: Jennifer.milton@ec.gc.ca 

mailto:gfleming@eircom.net
mailto:aggusev@mail.ru
mailto:gusev_ai@mail.ru
mailto:will.lang@metoffice.gov.uk
mailto:Elliott.jacks@noaa.gov
mailto:Jennifer.milton@ec.gc.ca
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6 CROATIA Mr Ivan Cacic 

Regional Assoiciation Liaison 

Jablanska 32 

Zagreb 10000 

Croatia 

Tel.: +385 91 4564 675 

Email: icacic@wmo.int 

7 CMA Ms Ming Mei LI 

Co-Chair, ET/SPII 

China Meteorological Administration 

46, Zhongguancun Nandajie 

BEIJING 100081 

China 

Tel.: 

Email: lmm@cma.gov.cn 

8 CMA Dr Jinjun Pan (Invited Expert) 

China Meteorological Administration 

46, Zhongguancun Nandajie 

BEIJING 100081 

China 

Tel.: 

Email: panjinjun@cma.gov.cn 

9 CMA Dr Qin Zeng 

Meteorological Bureau of Guangdong 

China Meteorological Administration 

 

 

 

Email: zengq@cma.gov.cn 

10 WMO Dr Liisa Jalkanen (Invited Expert) 

Weather and Disaster Risk Reduction  

Services Department 

World Meteorological Organization 

7bis avenue de la Paix 

CH 1211 Geneva 2 

Email: JalkanenLM@gmail.com 

11 WMO Dr Xu Tang 

Director 

Weather and Disaster Risk Reduction  

Services Department 

World Meteorological Organization 

7bis avenue de la Paix 

CH 1211 Geneva 2 

Email: xtang@wmo.int 

12 WMO Ms Miriam Andrioli 

Chief, Service Delivery Division 

Weather and Disaster Risk Reduction  

Services Department 

World Meteorological Organization 

7bis avenue de la Paix 

CH 1211 Geneva 2 

Email: mandrioli@wmo.int 

mailto:icacic@wmo.int
mailto:lmm@cma.gov.cn
mailto:panjinjun@cma.gov.cn
mailto:zengq@cma.gov.cn
mailto:xtang@wmo.int
mailto:mandrioli@wmo.int
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ANNEX II 

MEETING PROGRAMME 

FRIDAY, 3 November 2017 

DDAAYY  11 

0900-0930 

1. Opening 
2. Organization of the meeting 

• Adoption of the agenda 

• Working arrangements 

• CMA representative  

• Xu Tang   

• Gerald Fleming  

30 minutes 

0930-0950 3. Report of the OPAG Chairperson on activities 
of  the OPAG and discussions 

• G. Fleming 
 

20 minutes 

0950-1010 
4. Report of the Chair of ET/SPII and its TTs 

following the outcome of the joint meeting of 
ET/SPII and ET/IMPACT  (Beijing, 2017) 
followed by discussions 

• W. Lang 
20 minutes 

1010-1030 
5. Report of the Chairperson of ET-IMPACT 

followed by discussions following the outcome 
of the joint meeting of ET/SPII and ET/IMPACT  
(Beijing, 2017) followed by discussions 

• E.Jacks 
20 minutes 

1030-1050 COFFEE / TEA BREAK 20 minutes 

1050-1130 6. Review of the deliverables from the 2015 
Meeting of the ICT (Dublin, Republic of Ireland) 

• G. Fleming 

• All 

40 minutes 

1130-1230 7. Review of relevant decisions of Cg-17, CBS-16 
EC-69 and other relevant WMO entities   • All 

60 minutes 

1230-1330 LUNCH BREAK 60 minutes 

1330-1500 

8. Discussions and decisions on key OPAG PWS 
issues including: 

  

• Contribution of PWSD to the WMO Global 
Multi-Hazard Alert System (GMAS); 

• Enhanced role of PWSD to develop service 
delivery to meet urban and environment 
service needs (need for a Task Team?) 
 

• I Cacic 

• A Gusev 

• L Jalkonen 

• G. Fleming 

• All 

90 minutes 

1500-1520 COFFEE / TEA BREAK 20 minutes 

1520-1700 
• CISD – How to approach the Concept Paper; 

what other CBS OPAGs / TCs need to be 
engaged? (need for a Task Team?) 

• Application of technologies to PWS delivery; 

• G. Fleming 

• All 

100 minutes 
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• Big Data, Artificial Intelligence etc  
 

 

Saturday, 4 November 2017 

DDAAYY  22 

0900-0945 

• Development of General Service Delivery 
Guide based on existing guides developed by 
WMO Programmes; 

 

• G. Fleming 

• All 

45 minutes 

0945-1030 

• Developing an implementation plan based on 
WMO No. 1150; discussion on how to integrate 
the activities of the USAID “Weather Ready 
Nations” project and similar initiatives. Who 
should implement, and how should 
implementation be resourced? 

• Partnership building  for access to digital 
impact-related data; 

• Incorporating methods to assess likelihood and 
risk, using numerical weather prediction 
ensembles, into the WMO Guidelines on Multi-
Hazard Impact-based Forecast and Warning 
Services; 

 

• G. Fleming 

• All 

45 minutes 

1030-1100 COFFEE / TEA BREAK 30 minutes 

1100-1200 

• Develoment and refining of the PWS 
Competency Framework – next steps 

• Development of training materials on impact-
based forecast and warning services; 

 

• J Milton 

• G. Fleming 

60 minutes 

1200-1230 

• Socio-Economic Benefits of Met/Hydro 
services – how to catalyse studies and work in 
this area; 

• Special themes; Health, Road Transport etc 

• Collaborative arrangements with other CBS 
OPAGs and priority areas of WMO 

• All 
30 minutes 

1230-1330 LUNCH BREAK 60 minutes 
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1330-1500 

9. Review of the current Terms of Reference 
(ToRs) of the ICT and constituent ETs 

10. Preparation of the report of the meeting and the 
Executive Summary  

 

• G. Fleming 

• M. Andrioli 

• All 

90 minutes 

1500-1530 COFFEE / TEA BREAK 30 minutes 

1530-1615 

Preparation of the report of the meeting and the 
Executive Summary (cont.) 

 

Review and adoption of the report 

 

• G. Fleming 

• M. Andrioli 

• E Jacks 

• W. Lang 

• All 

45 minutes 

1615-1645 
11. Any other business • G. Fleming 

30 minutes 

1645-1700 
12. Closure 

• CMA representative  

• X. Tang   

• G. Fleming 

15 minutes 
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ANNEX III 

SUMMARY OF BEST PRACTICES FOR IMPACT BASED SERVICE DELIVERY,  
ASSOCIATED GAPS, AND RECOMMENDED WAYS FORWARD 

 
Area 1:  Partnerships 
 

Best Practices: 

• Conduct annual and “as required” assessments between NMHS and DMAs to improve 
services and clarify needs. 
- Should include factors such as warning timeliness, whether proper action was taken, whether 

life and property was protected to the extent possible.   Were warnings relevant? 
- What benefits were observed as a result of the warnings?  (possible link to impact based 

metrics) 
- Are the thresholds appropriate – was there over-warning?   
- Pre-season assessments should also be held to ensure roles, responsibilities, SOPs are clear 
- Utilize QMS that provide metrics that can be tracked over time. 
- NMHS set clear requirements to partners for required data formats to facilitate NHMS support. 
- Excellent NMHS – media relationships are established. 

 

• Co-locating NMHS advisers with disaster management partners. 
- Consider permanent co-location with disaster management partners as resources allow. Could 

also seasonal as-needed. 
- Assure proper IT configuration at the partner’s site; otherwise consider distance coordination 

from home office. 

- Ensure understanding of user requirements at a very targeted level to include data formats and 
specific procedures to ensure proper interpretation of NMHS information. 

- Conduct periodic drills/exercise to ensure proficiency (link to training). 
 

• Setting Memoranda of Agreement with DMAs and other municipal entities. 
- Standard practice to explore wide variety of available partnerships. 
- Ability to cascade agreements to the operational level to ensure staff on bother sides can  

develop common operational practices, relationship building, and development of mutual trust 
 

Gaps: 

• Some NMHS still not have clear authority as the “single authoritative source” from a legal 
perspective, and also with respect to partners.  Can the NMHS “single authoritative source” be 
delegated?  How can we inspire private sector partners to “buy in” to a strategy? 

• Inaccessibility to some partner impact data.  In some cases, NMHS must purchase it.   

• Inconsistency in data formats between partner data and NHMS needs (for example, for running 
models).   Also a lack of data transfer automation. 

• Need to maintain a catalogue of available, competent staff resources to serve partners 

• Partner impact data are not also in machine readable format. 

• NMHS may not be able or entitled to conduct “end to end” services (example:  road weather) 
because of public/private constraints. 

• Need to ensure records of events and performance, including informal commentary/feedback in addition to 
numerical data (such as benefits to partners and pro-active actions taken), are retained via QMS. 
 

 Ways Forward: 

• Individual NMHS should strengthen partner relationships to stress to partners how provision of 
impact based data may support service provision to these data to partners and the public.  Raise 
need to higher levels as possible.  Establish joint efforts to develop thresholds and SOP at working 
level.   In some cases, data come be provided by private sector. 

• Encourage use of WMO SDS (and competency frameworks) to define baseline for PWS performance. 
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• PROPOSED RECOMMENDATION TO EC FROM CBS MANAGEMENT GROUP:  WMO PRs 
should address the single authoritative voice issue as a high priority and provide 
generalized guidance with regard to standard public/private duties.  PRs should also 
encourage an update of the WMO Register of Alerting Authorities. 

 

• PROPOSED ACTION FOR ET SPII:  To support provision of IBF for partners, develop a 
template that would encourage requirement definition of data formats across the spectrum 
of need.  Also collect examples of customer supply agreements for NMHS reference. 
 

• PROPOSED ACTION FOR ET IMPACT:  Assemble examples of interactions between NMHS 
and partners, especially during big events, as a reference source of PWS website, such as 
CMA annual meeting with partners, NZ annual survey with regional authorities, and HKO 
interactions not only with DMA but with all other gov’t depts. 

 

• PROPOSED RECOMMENDATION TO EC FROM CBS MANAGEMENT GROUP:   Stress 
importance of enhanced QMS database in view of movement to IBF. 
 

• PROPOSED SECRETARIAT ACTION:  Ensure WMO RA workshops have one day set aside 
for IBF best practice discussions.  Use regional training centres to support this action and 
integrate outcomes of these discussions into list of IBF best practices. 

 

• PROPOSED SECRETARIAT ACTION:  Establish a one-stop shop for cross-cutting WMO 
documentation related to socio-economic benefits, partnerships (DRR, WWRP, WB, 
HiWeather, etc.) and solicit NMHS to send examples to populate this link. 

 

• PROPOSED ET SPII ACTION:  Gather and publish examples of people working in embedded 
advisor roles.   Stress best practices and pitfalls.  Also create a draft template for team 
review and create the first “day in the life” style one-pager.  (Koch) 

============================================================================= 
Area 2:  Impact-Based Information and Service Development 
 
Best Practices: 

• Linking directly to partners and users to set impact-based criteria and build impact based models to support 
provision of critical decisions. 

• Provision of spatially and temporally-specific information in easy understood formats (e.g., color coded 
maps and time series display) 

• Integration of social science into impact-based system design. 

• Availability of hotline consultation during severe events. 

• Provision of support to partners and users during recovery efforts. 

• Collection of ongoing feedback from those we serve to support creation and updating of IB metrics 

• Availability of a data sharing mechanism with partners (example, situational awareness platform) 

• Provision of action-based mitigation information with impact based forecasts, as enabled by policies of 
individual NMHS. 

• Collaboration with local governments to institutionalize impact-based service protocols into regulations, and 
into planning and execution processes (could influence release of needed impact information from 
partners). 

• Use of CAP in the production and dissemination of hazard alerts. 

• Ability and commitment to sustain disaster management partner collaboration at all phases of events. 

• Maintenance of situational awareness regarding changing exposure due to large public gatherings. 

• Assurance of cross-border collaboration to harmonize impact information. 
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Gaps: 

• Need to learn “what works” and “what does not work” in implementing IBF systems. 

• With an overall strategy to “do no harm” to existing, individual NMHS alerting systems, need to raise for 
resolution: 

• Lack in consistency with respect to language and color coding within NMHS and among NMHS.   (Part of 
this need is to enable foreigners to immediately understand system.) 

• Are some colors (e.g., yellow) dismissed? 

• Message language and number of “products” 

• Optimal use of symbols, including emoji’s  

• Optimal ways to effectively express uncertainty. 

• NMHS’ need to address accessibility issues in the delivery of consistent impact information (e.g., multiple 
languages, including sign language, visually impaired). 

• Forecasters need tools to integrate external data sources in additional to traditional meteorological data in 
the provision of IBF, and assure data quality. 

• Increased need for smart-tools for forecasters (e.g., dashboards, Big Data platforms) to process, interpret 
and display IBF information to support decision making 

• In trying to meet partner needs, we may not have the resources to respond to all requests. 

• Need to adapt to being able to collect and process large volumes of impact information.  

• Need to address harmonizing warning communication in countries where non-NMHS entities issue 
warnings. 

• Need to discuss harmonization issues relating to the naming of storms for various hazards.   

• Difficulty in accounting for changes in vulnerability on expected impacts (e.g., land development). 

• Ability to fund needed social science is very limited. 
 
Recommended Ways Forward: 

• NMHS should update vulnerability maps periodically to adjust to changing demographics/land use. 

• NMHS should redouble commitment to work more closely with local governments to assess needs and 
ensure impact based forecasting protocols are up to date. 

• Strongly recommend that NMHS prioritize social science as an important component of IBF 
 

• FOR ICT DISCUSSION:  How do we set a course to best integrate external data sources and assuring their 
quality), and to deal with increased needs relating to the integration of new forecaster smart tools, 
dashboard, etc.? 
 

• FOR ICT DISCUSSION:  Should we treat the naming of mid-latitude, long duration storms (high impact 
events) within PWS Guidance for improving hazard communication? Setting criteria for thresholds should 
be part of this discussion. 

 

• PROPOSED SECRETARIAT ACTION:  Collect and organize best practices from WMO RAs, SWFDP and all 
other ongoing operational initiatives (e.g WRNs initiative) so that PWS may integrate into this document. 

 

• PROPOSED ET IMPACT ACTION:  With Dan Beardsley and Rochelle Graham, draft a protocol for PWS 
consideration as to how the WRN project can regularly interface with PWS to share best practices and 
update IBF policy as needed resulting from such interactions.  (Jacks) 
 

• PROPOSED PWS RESOLUTION:  PWS will provide personnel resources to collaborate with CISD and GMAS 
on issues relating to harmonizing color, expressing uncertainty, use of symbols and other hazard 
communication issues.  Consideration will be given to ISO 22324 pertaining to hazards as part of this 
activity. 

 

• PROPOSED SECRETARIAT ACTION:  Collaborate with SPII to reference any relevant ISO standards. Note 
WCAG example. Explore way forward for harmonizing languages and accessibility role. 
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Area 3:  Functional Requirements for Impact Based Forecasting 
 

Best Practices: 

•  Creation of digitized threshold information. 

• Use of social media to deliver forecasts and warning information. 

• Efforts to support World Weather Information Service (WWIS). 

• Initiation of a GMAS effort to harmonize warnings across NHMS 

• CMA: ‘Everyone, everywhere should have at least one way to access and understand the warnings’ 

• Provision of a reliable and robust impact & warning database to ensure warnings are disseminated in a 
complete and timely manner (overcome latency issues). 

 

Gaps: 

• Systems need to have dynamic and flexibility vulnerability thresholds - and regular review to update them - 
able to use relevant (e.g., local) expertise to advise on thresholds.  

• Need dynamic impact databases. 

• Need to collect knowledge of antecedent conditions, meteorological and otherwise 

• Need to understand the difference between changing exposure and changing vulnerability in the generation 
of IBFs. 

• Need to understand scales required for IBF. 

• Need interdisciplinary research into weather sensitivity analysis- establish mechanisms for how weather 
affects other factors eg typhoon pros and cons for wind turbines. 

• Need to optimize impact-based information production via inter-operational tools and applications. 

• Need to create a global, seamless, comprehensive web-based information service including over the ocean 
to support private industry at required response rates.  Issues:  lack of capacity across NMHS 

• Need to optimize graphical displays and dissemination capabilities to support IBF. 

• Need to set standard for achieving vulnerability analyses. 

• Need to improve model granularity to better account for local impacts to support impact modelling, and 
downscaling techniques relevant to IBF. 

• Need high-resolution data assimilation systems and access to higher resolution and diverse observations 

• Need to determine how to best utilize and store crowdsourcing data – extend survey. 

• Need forecasts for some big cities to support WWIS.   Also need to extend forecast ranges for others. 

• Need to determine how to manage and prioritize the volume of data down to the cell phone level. 
 

Recommended Ways Forward: 

• Create data analytics approaches, and systems to organize the data for decision makers, including other 
non-meteorological data 

• Develop requirements for training that would better enable forecasters and decision makers to understand 
the spectrum of available information and smart tools. 

• Develop semi-automated systems to gather, organize, sift and present data to aid decision making - 
especially at smaller/urban scales. 

• Engage geospatial data specialists to ensure non-meteorological (e.g., impact) data can be presented and 
compared – interoperability of information systems. 

• Develop a seamless approach (spatial scales) – consistency from larger to local scales 

• Members to develop range of approaches for communication of IBFs relevant to range of users (different 
channels, media) 
 

• PROPOSED ET SPII ACTION:  Publish examples and advice on creating digital strategies (data, geospatial 
data, social media) and capabilities for PWS, both for external and internal use as a new PWS Digital 
Roadmap.  Involve the IT community and other stakeholders in this activity. 
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Area 4:  Impact-Based Training and Capacity Development  
 
Best Practices: 

• Provide clearly defined competencies, updated for latest IBF requirements, and for a variety of delivery 
roles within the IBF spectrum (media, emergency managers, forecasters) 

• Provision of training that focused on blended learning, repetition and building experience, focused on needs 
of individuals, shadowing (‘double banking’,) and sharing of ‘war stories’. 

• Simulation training to enable forecasters to encounter real-life scenarios in a “safe” mode. 

• Some users (partners, civil aviation, local government, and media) occasionally participate in briefings to 
learn about the process. 

• Focus on storytelling to effectively convey forecast uncertainty and impact. Including provision of 
best practice examples. 

• Execution of cross-training between NMHS and disaster management partners to increase 
awareness of roles, responsibilities and needs (e.g., when is service and advice needed the most and 
in what form) 

• Provision of forecaster training on local effects, use of real time situational awareness maps, and 
other nowcasting tools to enable forecasters to understand and communicate specific vulnerability 
and exposure factors in their area of responsibility, including for non-meteorological events. 

• Ongoing competency assessment to account for staff turnover and refresher needs. 

• Provision of targeted training and certification for specific competency areas. 
 
Gaps: 

• Need to train on how to better effectively communicate risk, uncertainty, and “story-telling”.  

• There is a gap between university curricula and the real-life needs of the new forecaster role. 

• Need to train on impact-based data integration. 

• Need to better articulate the changing role of the forecaster, both internally and externally. 

• There are human resource limitations in some NMHS that limit time for training, and resource limitations 
that hinder the development and deployment of needed training. 

• Need culture change training to stress new roles are now more important than old ones. 

• Also need an outreach campaign to familiarize the public with the NMHS move towards IBF. 

• Need to more fully engage with ETR group and Global Campus. 

• Need to assemble all available training internationally, organized by category, in a one-stop shop. 

• Need to increase scope of simulation training. 

• Need to provide training on IBF methods for disaster managers to build trust and understand 
common language. 

• Need science-based forecaster training on latest impact models to equip them to interpret them wisely. 

• Need provision of targeted training and certification for specific competency areas 
 
Recommended Ways Forward: 

• Based on WMO competency guidelines, NMHS to expand available training to include targeted 
areas (fire, hazardous materials, etc.) as identified by partners  
- Note: Circulate COMET modules, curricula  as reference 
- NWS is developing “boot camps” to forecasters on IDSS roles and needed competencies. 

• Each NMHS consult commercial and non-commercial partners for any required training to serve 
them, and then decide upon certification protocols (either self or via established requirements) 

 

 

• PROPOSED ET IMPACT ACTION:  Gather and share best practice training examples from ET members.  Use 
RA II/IIIs workshops for knowledge sharing, to provide local examples and pitfalls (Milton). 
 



 

 
- 48 - 

• FOR ICT DISCUSION:  How can WMO influence university curricula and help identify knowledge, skills and 
abilities required for the new paradigm? 

 

• FOR ICT DISCUSION:  Review and update Competencies to ensure focus on IBF KSAs (e.g., risk assessment, 
establishing partnerships, and change management). 

 

• PROPOSED SECRETARIAT ACTION:  Work with WMO education and training program and 
WMO Regional Training Centers act to assemble existing training information into a one-
stop shop.  
 

• PROPOSED SECRETARIAT ACTION:  Consult WMO Panel of Experts in Education & Training 
and 
WMO training centers to provide training recommendations for disaster management training, 
expression of uncertainty, storytelling, and interpretation of impact based forecast models.  

============================================================================= 
Area 5:  Impact-Based Service Validation  
 

Best Practices: 

• Enable NMHS to provide their governments with impact-based metrics demonstration the benefits of their 
services. 

• Develop and utilize impact tables and databases 

• Develop key Performance Indicators for IBF 

• All IBF metrics are agreed upon with users . 

• Use historical insurance data, and data from other sectors 

• Regularly consult with users to ask if the NMHS services provided are useful, including whether messages were 
received, understood and acted upon (e.g., information should be  “useful”, “usable”, and “used”.  

 
Gaps: 

• How to measure benefits of warnings, when risks are mitigated by warnings? Need to focus on measuring 
our ability to forecast/warn for the impacts. 

• We tend not to capture impacts outside forecast events, which can introduce bias in metrics. 

• Need to understanding of user needs for different lead times. 

• Need to understand the economic costs of warnings (especially urban). 

• Need to have impact data in real time. 

• Need to upgrade loss recording and monitoring capabilities. 

• Need to develop non-threshold methodologies to assess forecast benefits. 
 

Recommended Ways Forward: 

• Recommend NMHS take advantage of opportunities to engage economists and social scientists to assist 
with development of impact-based metrics and how to communicate IBFs to users. 

• Recommend NMHS conduct subjective, post-event assessments involving users (e.g., routine survey). 

• Recommend NMHS develop methodology for capturing impacts (e.g., from other authorities, crowdsourcing, 
spotter networks, archiving and categorizing (e.g., automated impact recognition from photos/webcams). 
 

• FOR ICT DICSUSSION:  How can we access needed social science expertise to support IBF?  
 

• PROPOSED PWSD ACTION WITH SECRETARIAT:  Collect and publish examples of post-event assessments 
and methodologies for collecting impacts. 

 

• PROPOSED ACTION FOR ET SPII:  Link through HiWeather/WWRP Verification Group/WMO Forum to 
share knowledge on verification and report back to OPAG (through Chief WWRP). 

 

• PROPOSED ACTION FOR ET IMPACT AND SPII:  Collect examples highlighting infusing social science into 
new product development and assessment.  (Jacks, Cerrudo). 
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• PROPOSED SECRETARIAT ACTION:  Collect names of experts on social sciences and economists that could 
support NMHS with selected needs.   
 

 
Area 6:  Provision of Urban Services 
 

Best Practices: 

• Collaborative plan for engaging with a wide range of other agencies. 

• Involvement of marine and aviation users and authorities. 

• Involvement of water management, air quality health/medical, transportation, food, utilities (e.g., Shanghai 
example – temperatures critical for electricity for air conditioning). 

• Targeted information from sensitive groups and to support urban conservation. 

• High density observations to facilitate IB modelling and services. 

• Idea of ‘smart city’ involves public/private approach. 

• Megacities often have own weather networks (e.g., X-band but need to share staff, collaborate. 
 
Gaps: 

• Traditional threshold-based systems break down – magnification/domino effects mean have to use IBF. 

• How to ensure visitors are equally warned, protected. 

• Collect information on those NMHS that are already providing useful urban-specific services. 

• Case studies of effective urban-specific services. 

• Collect impacts related to big cities being near the coast (flooding) and having major airports (ash). 

• Define options for best serving data. 

• Recognition of the variation in types of urban environments wrt IBF. 
 

Recommended Ways Forward: 

• Provide sample scenarios that could lead to development of case studies that highlight the distinct needs 
within the urban environment. 

• Data collection. 

• Encourage engagement with construction, city planners, etc.   

• Tailor IBFs to achieve best results (e.g., different evacuation/stay home strategies) 
============================================================================= 
Area 7:  CISD ways forward 
 

• Serves both national and global level 

• Needs to cover observations, some NWP, forecasts and warnings (scope?) 

• Data shouldn’t be lost. 

• Need quality control. 

• Need an interface between data and users. 

• To enhance the capability of weather services to be helped to develop data storage, data management . 

• Need to help members to connect digitally. 

• Public private partnerships. 

• IT consultants very important to design and delive . 
 
Gaps 

• Need concept paper CISD  
 

Recommended Ways Forward 

• Construct concept paper on CISD 
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ANNEX IV 
 

CONSOLIDATED ACTIONS OPAG/PWSD - ICT MEETING BEIJING NOV 3RD / NOV 4TH 2017 
 

GMAS  

Actions: 

Ivan Cacic to send draft report of EG meeting to GF. Small PWSD group (GF, Eli, Armstrong) to 
review and feedback opinions to Ivan and CM Shun. Timescale feedback delivered by December 15th.  

 

Urban Service Delivery Needs 

Actions: 

Develop a paper to outline the scope of the Guidelines (contents) and the process by which the 
Guidelines will be prepared and finalised: 

1. Note to PTC/PRA (January) (GF and MA) 

2. Proposal to form a Task Team (TT) to CBS-MG (March) (LS Lee. CMA, Environment 

Canada among others.) 

3. Recommend Chair and Co-Chair for the TT (President CBS M. Michel Jean  and 

President CAS) 

4. TT to work on Guidelines Q3/Q4 2018 (TT Members) 

5. Aim to complete Guidelines by January 2019 (TT Members) 

OPAG-PWSD to identify experts who might contribute to this task. 

 

Concept Paper for CISD 

Actions: 

Take stock of some of the interfaces that exist (MADIS, GMAS, RSMCs, RCCs, RCOFs…) 

GF to ask MJ to raise with other TC Presidents – need to propose Experts for work Feb/March (also 
liaise with IC re connection to Regional Associations). 

(TX) Small team for PWSD to develop an initial outline. (3 or 4 people, 2 or 3 days). (GF, Will, Dr Qin 
ZENG (CMA), OPAG/ISS). Present this to PTC/PRA meeting (early January) 

Larger team to flesh out this outline and develop the Concept Paper (Feb/March) 

Concept Paper for TECO and MG (late March) Then on to EC as requested. 

 

General Service Guide 

Actions: 

1. Ask consultant to complete work on PWSP Guide in time for TECO/MG at the end of March. 
(MA) 
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2. Make a presentation to PTC/PRA (one-page project brief) and ask them to appoint one expert 
per TC to work on the skeleton outline. (GF to liaise with MJ) 

3. Prepare a skeleton / functionally-based structure for a General Service Guide, again to bring 
through TECO/MG to EC-70. Perhaps involve a consultant at this point? (GF and MA) 

4. Request EC to approve funding for a consultant to develop text on General SD guide for 
endorsement (GF and MA) 

5. Work to prepare draft in Q3/Q4 2018 (Consultant plus Experts) 
6. Draft for CG-18 to be ready by end Q1 2019. (Consultant plus Experts plus Secretariat) 

 

Implementation of IBF 

Actions: 

a) Develop a demonstration project in RAIII, working on the engagement of experts on a voluntary 

basis (or supported by Members) with a 1-2year timeframe. (MA) 

b) Plan for a joint seminar (WMO/WB/USAID etc) to collect and distil experience in the 

implementation of IBF. Use the outcomes of this seminar to update / augment the document 

WMO-No. 1150. Timeframe Q3/Q4 2019. (GF, MA, TX etc…) 

c) ET-IMPACT to collect top-level lessons from identified projects in the area of IBF (or collect 

interim/final points) (EJ) 

d) Write to Presidents of RAs asking them to list out IBF-related projects in their Regions (GF, 

MA). 

e) The ICT considered that EC-69 Decision 4 Decides (2) (To develop a mechanism for the 

collection and processing of impact-related data and information for GDPFS centres to share 

digital data with SWFDP participants) was part of the CISD concept. (primarily a task for WIS 

and WIGOS). OPAG/PWSD should identify the requirement. Make sure that considerations 

relating to the Severe Weather Forecast Demonstration Project (SFDP) are included, following 

the principle of “No Member left behind”. 

f) In regard to EC-69 Decision 4 Decides (3) (To incorporate methods to assess likelihood and 

risk using numerical weather prediction ensembles into the WMO Guidelines on Multi-Hazard 

Impact-based Forecast and Warning Services) the ICT agreed that it was premature to take 

this now – it should follow the proposed programme of seminars as above. 

 

Competency Frameworks 

Actions: 

Task Team to be established to engage on the development of guidelines and the refining of second-
level competencies. PWSD nominees are Jennifer Milton, Chris Noble, Siobhán Ryan. JM to work with 
MA to engage ETR. Commence work in a remote context, but probably will need some face-to-face 
meeting at some stage. Develop test procedures for competencies… Make sure that social media 
activities are adequately covered in the Competency Framework. 

 

Amendments to ToRs relevant to OPAG/PWSD 

 

ToRs for the Implementation and Coordination Team 
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d) Add a ToR regarding Impact-Based Decision-Support Systems 
e) Reflect the growing importance of urban and environmental operational services in the ToRs 
f) Reflect the leading role of the OPAG/PWSD in the harmonisation and integration of Service 

Delivery activities across WMO, including a focus in the Guide to General Service Delivery 
and on the Common Interfaces for Service Delivery. 

 
ToRs for ET/IMPACT 
 

c) Reflect the close working relationship with ET/SPII 
d) Reflect the increased emphasis on forecast validation. 

 
ToRs for ET/SPII 
 

b) Remove the reference to Nowcasting in the ToRs 
Update the ToRs in relation to technological themes. 

 

 
_______ 
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ANNEX V 
 

 


