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1.

Meeting Report – High-Level Outcomes and Actions of WWRP SSC 2021

No
.

WWRP open meeting

Responsibility

Due Date

1.

Social science cuts across all three
programmes and should be elevated to
a possible “tiger team” of the RB to
examine an appropriate and
sustainable representation of social
science in the co-design of projects
within Science and Innovation.

Chris Davis
and
Estelle De Coning

Chris and Estelle raised
this in the RB
Management Group
meeting on 6 October.
The RB will take action
on this as soon as a
new Chair for the RB
has been elected.

2.

Continuation of PPP, S2S, TIGGE and
HIWeather databases after the end of
these projects should be discussed at
RB level with INFCOM and SERCOM

Chris Davis
and
Estelle De Coning

Chris and Estelle raised
this in the RB
Management Group
meeting on 6 October.
Meeting is set up for
22 November 2021.

3.

WWRP has possible links with GAW on
the following topics, which need to be
detailed: planetary boundary layer
(DAOS); Fires (DAOS and HIWeather);
and digital twins (for digital cities)

Chris Davis
and
Estelle De Coning

Chris and Estelle had a
follow-up meeting with
Greg and Oksana on
5 October — webinars
will be organized on
PBL topics in the next
few months to establish
ways to concretely
work together.

4.

WWRP has possible links with WCRP on
the following topics, which need to be
detailed: S2S (through WGSIP and
Monsoons Office), polar prediction
(CliC, WGNE) Verification (WGNE),
social science (My Climate Risk and
RiFs)

Chris Davis
and
Estelle De Coning

Chris and Estelle had a
follow-up meeting with
Detlef, Helen and Mike
on 1 November and
actions are scheduled
for the first half of
2022.

5.

Decisions on projects, their continuation and legacy, need to go through
the RB (as they came from the old
Commission for Atmospheric Science).
These future plans should connect with
other WMO groups in an organized
manner through the RB.

Chris Davis and
Estelle De Coning

Follow-up meeting to
be organized for the
legacy of S2S and PPP
with the RB.
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Meeting Report — Actions of WWRP SSC 2021 related to Core Projects,
Working Groups, and the Expert Team
No.

WWRP open meeting

Responsibility

Due Date

1.

PPP: It was recommended that PPP’s
future has to be closely linked to
operations — links to INFCOM/SERCOM
to be established and/or strengthened
(YOPP final summit an opportunity for
cross-Commission and programme
engagement). It was noted that future
activities in polar research should also
connect with SERA.

Thomas Jung

Follow-up meetings to
be organized

2.

S2S: It was recommended that — in
relation to S2S’s future plans — links
need to be made from WWRP to WCRP
(ESMO//WGNE) but the S2S activities
should not be fragmented across the
programmes for the legacy of the
project

Frederic Vitart
and
Andrew
Robertson

Follow-up meeting to be
organized with WCRP

3.

HIWeather: It was recommended that
HIWeather needs to define the focus of
the remaining activities in the last few
years of the project. A need exists for
value chain expertise — the SG can
consider this, also in support of the
flagship Value Chain project.

Brian Golding
and Sally Potter

Discuss at the next
project meeting

4.

PDEF: Guidance from SSC is needed on
TIGGE continuation after 2023, also in
relation to GDPFS (INFCOM).

John Methven
and
Judith Berner

Follow-up meeting to be
organized

5.

JWGFVR: Mandate for the JWGFVR
needs to be defined soon — in
collaboration with WCRP/WGNE to
determine the scope of this WG

Barbara Casati
and
Caio Augusto dos
Santos Coelho

Discuss at the WGNE
meeting in November
and follow up with
WWRP/ JWGFVR

6.

NMR: It was recommended that NMR
works closer with the Paris Olympics
2024 RDP to bring nowcasting and
blending concepts into the project

Paola Salio
and
Rachel Albrecht

Discuss at the next Paris
Olympics SSC in
November

7.

DAOS: It was recommended that
DAOS can link closer to INFCOM’s SCON (Standing Committee on Earth
Observing Systems and Monitoring
Networks)

Daryl Kleist
and
Ulrich Loehnert

Follow-up meeting to be
organized

8.

SERA: It was recommended that SERA
should prioritize their activities to make
the most impact through the projects
in which they are involved. Membership
of the WG needs to have the right
experts actively involved.

Julia Chasco
and Jane Rovins

Membership to be
resolved before the end
of 2021
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No.
9.

10.

WWRP open meeting

Responsibility

Due Date

WxMOD: It was recommended that
WxMOD could explore new options to
link to the topic of Hydrology in the
new Implementation Plan of WWRP

Steven Siems
and
Andrea Flossmann

Follow-up meeting to be
organized within the ET

TMR: It was recommended that TMR
addressed their need for more
expertise on seasonal variation and
tropical convection when choosing new
members for vacant positions. Data
sharing of the RDP/FDPs should be
discussed at next WG meetings

Yukari Takayabu
and Zhuo Wang

Discuss at the next WG
meeting

This report is not intended to be a detailed report of the meeting and the content of the
presentations are not generally repeated, only the main discussion points and conclusions/
action items are addressed.
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2.

Day 1: Tuesday, 28 September 2021, 1130–1400 UTC (2.5 hours)

2.1

Connecting (Chris Davis)

Chris Davis opened the meeting and invited the Research Board chair Celeste Saulo and vicechair Deon Terblanche to introduce themselves. They noted the importance of linkages
between WWRP and the Research Board and looked forward to the discussions. Estelle
De Coning introduced the new members of the WWRP Secretariat.
2.2

Welcoming (Juerg Luterbacher)

Jürg Luterbacher welcomed everyone and noted the following points:

2.3



The WMO Research Strategy on Hydrology document has been finalized and
hopefully it can be approved by the WMO Congress in October 2021. The
Research Strategy has set up a Tiger Team to work towards driving the major
actions from the document. It will ensure the linkages to monsoon, tropical
cyclone activities, and the joint WWRP/WCRP Monsoon Office to better
understand hydrological cycles.



The RB Exascale and AI Task Team is producing two Concept Notes — one is
focusing on Exascale Computing and Data and the other on the use of AI and
data exploration in environmental modelling. The first Concept Note is
currently under review and the second one will be circulated for wide review
soon. The two Concept Notes will make short-term and long-term
recommendations. The short-term recommendations will inform future WMO
priorities covering the financial period 2024–2027 and the long-term
recommendations will serve as input for the long-term vision of the WMO
Scientific Advisory Panel.



He noted the joint WWRP/WCRP Prize Challenge to improve sub-seasonal to
seasonal predictions using AI/Machine Learning which is organized by WWRP/
WCRP S2S Project in collaboration with the Swiss Data Science Center
(SDSC) and ECMWF.



He highlighted some examples for the Science for Services value chain
approach such as the Value Chain project (HIWeather), AvRDP Phase II, the
Paris Olympics 2024 RDP, TC-PFP GDPFS pilot project and various working
groups/activities.



He noted that the planning of the International Polar Year 2032–2033 has
started and Russia and the Arctic Council are supporting the preparation.

WWRP beyond 2023 (Chris Davis)

Chris Davis introduced the brief agenda of this SSC meeting.


Days 1&2: (1) Thoughts on current state and future of WWRP;
(2) Discussions of Core Project, Working Group, and Expert Team reports.



Day 3: Live contributions from WWRP collaborators/partners.



Day 4: (1) Plenary: return to discussion on the future, to 2023 and beyond;
(2) SSC closed session (SSC members only).
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Mr Davis noted the WMO Long-term Goal 3 (Advance Targeted Research) is a key driver
for WWRP. He noted the relevance of Concept Notes produced by the RB in the past 2.5
years on:
(a)

Science for Services,

(b)

Earth System Modelling,

(c)

Earth System Observations,

(d)

AI/ML/Exascale computing (2 Concept Notes),

(e)

Hydrology (Strategy paper), and

(f)

Innovation in the Regions.

Mr Davis highlighted the transitions for WWRP: S2S and PPP are winding down (2023 and
2022, respectively) and thus support for the legacy is needed and subsequently the
definition of new directions. The High Impact Weather Project will continue for a few more
years with the two flagship projects of Citizen Science and the Value Chain projects.
Mr Davis described the Science for Services projects, including the Paris Olympics 2024
RDP (focussing on urban scales), Tropical Cyclone Probabilistic Forecast Products (TC-PFP)
and Aviation RDP Phase II and the importance of Research-for-Operations and links with
the Commissions and other research programmes.
Mr Davis noted additional programmatic considerations which influence the WWRP include:
(a)

WMO Strategic Plan 2024–2027 (June 2022);

(b)

Request by the Executive Council Panel on Polar And High Mountain
Observations, Research and Services (EC-PHORS) for INFCOM, SERCOM and the
Research Board to develop together a roadmap for science-to-services from the
Polar Prediction Project of WWRP, leading to the integration of its outcomes via
the Global Data Processing and Forecasting System (GDPFS); and

(c)

WWRP’s needed contribution to the WMO Vision and Strategy for Hydrology and
its associated Action Plan as well as the Water and Climate Coalition.

Mr Davis noted the potential for new projects/activities on Polar, Hydrology and
Precipitation, and Urban-scale Prediction (beyond Paris). For polar research, it will focus on
a coupled model improvement in collaboration with WCRP/WGNE using specialized
observations, and the co-design of forecast products with operational centres and various
constituencies, including indigenous people. For Hydrology and Precipitation research, it
will need to address the Hydrology Action Plan, improved coupled modelling: river (and
ocean?) flooding, and quantification of uncertainty through the coupled system. For Urbanscale Prediction research, it will need to focus on heat and flooding threats, potential
strong use of AI for many forecasting aspects, use of novel observations, and digital cities.
Mr Davis noted the below matrix for beyond 2023 on how WWRP projects and working
groups are crossed cut and linked through the societal drivers. He noted the following
expectations: (1) All projects (RDPs, FDPs, GDPFS pilots) will integrate across a majority
of WWRP working groups (WGs) and map to societal drivers; (2) All projects are
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evaluated for their outcomes; evaluation is built into project plans from the start and
involves services, societal and scientific outcomes; (3) WGs provide the reservoir of
scientific expertise that feeds projects; (4) WGs continue to convene the scientific
community, gather the latest science, and develop and communicate guidance to a broad
audience; (5) WGs incubate new project ideas that grow from community, stakeholder
input and funding opportunities.

Mr Davis noted the value of Monitoring, Evaluation and Learning for the new WWRP IP since it
is crucial to measure results, identify successes and to learn from what we did well and what
we didn’t do so well.
2.4

Polar Prediction Project (Thomas Jung)

Deon Terblanche noted the achievement of PPP in advancing science for polar regions and
beyond and the importance to bring all the knowledge and lessons learned into operations. He
suggested PPP to have closer cooperation with the two technical commissions to link to
operations. He also noted that the WMO Open Science Conference in 2025 could be a good
place to show the success of PPP and other projects. Thomas Jung responded that PPP is
organising the YOPP Final Summit 2022 in Montreal and suggested there would be opportunities
to engage with the two technical commissions. Mr Jung elaborated on the proposal of extension
of the YOPP-SH targeted observing period activities and Model Intercomparison activities until
2024. Volker Lehmann noted that it would be great that PPP could produce a summary of key
observational gaps identified over the project in the polar regions. Ms Sandu noted that there is
already a summary paper under review about observations in polar regions based on the work
of PPP. Mr Jung noted that there will be a high-level document coming out from the PPP/YOPP
Final Summit 2022 and he welcomed any input. Chris Davis suggested further discussion about
the extension of the PPP consolidation phase on Friday and with the intention of coming up with
a recommendation.
2.5

Expert Team on Weather Modification (Andrea Flossmann and Steven Siems)

Michael Morgan highlighted several achievements of the ET, including the UAE-funded report
and BAMS article on weather modification (2018). Mr Siems noted that WxMOD was actively
engaged with the United Arab Emirates Research Program for Rain Enhancement Science
(UAEREP). Mr Morgan asked if hail suppression and tropical cyclone modification is foreseen to
be part of this work. Mr Siems replied that they would like to do more about hail suppression
but need more resources available from outside. He noted that WxMOD will be unlikely to do
with tropical cyclone modification over the next few years. Irina Sandu asked if there is any
scientific evidence that weather modification is possible. Mr Siems replied that there is strong
evidence and they can quantity the effects. Evidence at this stage shows that they can affect
the clouds, however, the observable precipitation and enhancement on the ground is still a big
challenge.
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2.6

Societal and Economic Research Application WG (Julia Chasco and
Jane Rovins)

Coleen Vogel asked which actions SERA would like to focus on in the upcoming years.
Julia Chasco responded that SERA is willing to contribute to all projects and working groups but
would give priority to those working groups/projects that don’t have any social science
component yet. She noted that SERA cannot cover every demand given that social sciences are
very diverse, so its role in WWRP and WMO requires evaluation. SERA is organizing a Weather
and Society workshop in March 2022.
Deon Terblanche noted the importance of social sciences by giving an example of the recent
German flooding disaster. He highlighted that this working group should be a bigger initiative
within WMO, and this should involve partners beyond WMO. He noted that this is a discussion
that needs to be taken to the RB level. Irasema Alcántara-Ayala asked if SERA is considering a
potential new structure to better contribute in a more integrated way and asked how WWRP can
help improve the role of SERA to contribute to important issues. Ms Chasco emphasized that a
needs assessment would help to understand the demand of the community and that this should
be considered for a new Implementation Plan. SERA is organizing a Weather for Society
Conference in February 2022 as SERA’s footprint and SERA intends to do it every two or three
years. Chris Davis suggested to formulate an action item regarding the structure of SERA and
mapping of SERA across WMO and this also should be considered by the RB.
2.7

Predictability, Dynamics and Ensemble Forecasting WG (Judith Berner and
John Methven)

Michael Morgan thanked Judith Berner and John Methven for the great achievements on the
TIGGE database, including 4 new contributing centres and the commitment from centres on
TIGGE to the end of 2023. He asked how these activities benefit from engaging with SERA when
evaluating ensembles for multi-sector users. Ms Berner and Mr Methven replied that PDEF’s
engagement is probably best through the WWRP projects, such as TC-PFP, HIWeather and S2S
as SERA is already an integral part and those projects also link with multi-sector users. Irina
Sandu asked how to ensure the campaigns contribute to model development. Mr Methven
replied that, for example, the link between the Arctic Summertime Cyclone observational
campaign and aspects of NWP model development are part of the project design in partnership
with several NWP centres. However, the campaign has not happened yet. The link between
NAWDIC and NWP model improvement has not yet been considered but will be part of funding
proposals. Ms Berner clarified that the PDEF virtual workshop on the representation of model
uncertainty in convection-permitting ensembles will focus on understanding the degree to which
the model errors change when convection is partially resolved. Ms Berner implied that PDEF
needs guidance from SSC on TIGGE transition from WWRP research to infrastructural
commitment beyond 2023. Chris Davis replied that it is likely to be related to GDPFS in INFCOM
or become a specific project related to that. Mr Davis suggested forming a team to follow up on
continuation of the TIGGE and S2S databases.
2.8

Joint Working Group on Forecasting Verification Research (Caio Coelho
and Barbara Casati)

Beth Ebert thanked this group for organizing the International Weather Verification Methods
workshop and its proactive engagement with various WWRP projects and working groups. She
asked if the WG has particular priorities. Beth Ebert asked if there is a concern about JWGFVR
becoming too broad, trying to deal with too many things. Caio Coelho replied that there is a
concern given the limited number of experts in JWGFVR. It was suggested that perhaps
JWGFVR should have an overall discussion within the group to focus on main activities. MariaHelena highlighted the importance of verification in hydrology. Chris noted that there needs to
be more discussions on the mandate and priorities of this working group.
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2.9

Nowcasting Mesoscale Research WG (Paola Salio and Rachel Albrecht)

Siham Sbii asked what the biggest research challenges are in urban areas, as done through
the Paris Olympics 2024 RDP. Paola noted that NMR needs to discuss what types of highimpact weather events NMR should focus on, beyond the two types (flooding and heatwaves)
that Paris RDP currently focuses on. Chris Davis asked what can be done to introduce
something more specific on nowcasting blended with high resolution NWP until 2024.
Paola Salio noted that NMR is testing all techniques in a seamless way from nowcasting to
high resolution techniques and to understand if it is possible to merge nowcasting techniques
with high resolution models. Regarding the NMR’s involvement in the AvRDP Phase II,
Beth Ebert suggested that AI should be used to address probabilistic nowcasting. Julia Chasco
offered to help on social sciences for AvRDP Phase II.
2.10

Young Earth System Scientists (Valentina Rabanal)

Valentina Rabanal led the presentation to introduce YESS and its work, including its structure
and activities for 2020/2021 such as IPCC AR6 EC Group Review, webinars, participation in
international events, and the YESS Learning Group on Machine Learning. Valentina Rabanal
highlighted its engagement and linkages to WWRP through webinars, the HIWeather value
chain project, a promotional video, etc. She also outlined the challenges.
It was suggested that YESS should engage with following COP events and should also engage
more with social sciences.
3.

Day 2: Wednesday, 29 September 2021, 1030–1230 UTC (2 hours

3.1

High-Impact Weather (Brian Golding and Sally Potter)

Ms Ramos commented that the HIWeather book is an impressive accomplishment and that the
work appears to be integrated over disciplines and guidance. Ms Ramos asked questions
around dissemination of the HIWeather book and flagging the achievements of the citizen
science work done by the HIWeather project. Mr Golding responded that the book would likely
be launched at EGU in 2022 and will be advertised as having open access. Regarding citizen
science achievements, the citizen science guidelines produced by HIWeather have been
published by WMO.
Ms Alcantara-Ayala asked about the links between UNDRR (Disaster Risk Reduction) and
WMO/WWRP in terms of improving policy-making advice, and to clarify the role of the SERA WG
in the Value Chain (VC) and Citizen Science (CS) projects. Mr Golding responded that there are
links not only with UNDRR, but also IRDR (Integrated Research on Disaster Risk). The UNDRR
global platform will be held in May 2022 and HIWeather will be present. In addition, under the
new Services Commission, there is a willingness that co-chairs of HIWeather will be contact
points (as observers) at meetings of this standing committee. There is also a new Warning
Research Centre at UCL in London that HIWeather is building links with. Mr Golding has also
been involved in a UK GCRF (Global Challenges Research Fund) programme, which is ensuring
that new urban developments in developing countries do not make the mistakes of the past.
There is a more direct route to weather services through WMO, but it is still difficult to change
the ways disasters are warned about and responded to. On the response to SERA involvement,
Ms Potter also stated that social sciences have been integrated from the very start in the
HIWeather project in terms of governance and leadership and that this should be a way forward
for following initiatives to integrate social science from the very start.
Ms Ramos asked about HIWeather’s plans given that there is much to do before the project
draws to a close. Mr Golding stated that the remaining work for HIWeather will be focused on
the VC project and CS projects
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Ms Vogel finally asked about the value of the VC work in HIWeather, and what the roadmap
for this work would be over the next two years. Ms Ebert stated that there is a need for more
perspective on economics or social science with the VC work. Mr Golding reiterated that there
are two main aspects of VC work in this project: application and use of value chains and the
manifestation of VC as way to produce warnings and how they work.
3.2

Tropical Meteorology Research WG (Zhuo Wang and Yukari Takayabu)

Kunio Yoneyama mentioned his concern that RDP/FDPs will end soon and encouraged the WG to
think about future applications and priorities and perhaps discuss them at the upcoming
meetings. Ms Takayabu stated that WGTMR will try to increase the number of internationally
coordinated projects. Linking precipitation and hydrology is one such possibility. She also
mentioned that the WG needs more members with expertise in seasonal variation and tropical
convection.
Brian Golding asked for clarity on the difference between the TMR and the TC-PFP.
Munehiko Yamaguchi commented that the TC-PFP is a project organized by TMR and it is also a
GDPFS pilot project, endorsed by INFCOM’s SC-ESMP.
3.3

Data Assimilation and Observation Systems WG (Daryl Kleist and
Ulrich Loehnert)

Volker Lehmann opened questioning by asking what the grand challenges are for data
assimilation over the next 5–10 years. Mr Kleist stated that currently, observing systems are
radically underutilized and there is a need to advance the science on what already exists.
Higher resolution global modelling changes the nature of observations that are needed and the
problems we are trying to solve. Mr Loehnert stated that the Destination Earth project, within
which observations are simulated, will be important to collaborate with in terms of identifying
what observations are particularly important. He stated that observations should be used in an
optimal way keeping in mind that some observations will not be in place forever and other,
new observations will appear. There is a need for INFCOM to have a stronger connection with
DAOS on how to exploit observations on convection, permitting scale and better information to
INFCOM about how to manage existing observations.
Mr Lehmann followed up on this by asking if different observations are needed that would be
better utilized; and where the key observational gaps are in the global system and which gaps
need to be closed first. Mr Loehnert answered that EUMETSAT has carried out a gap analysis,
the results of which showed that the lower part of the troposphere is under-sampled in
addition to the transition from the boundary layer; more information on wind, temperature
and humidity are needed. Mr Kleist added that the prioritisation of gaps was difficult to answer
as this is driven by the application in part (i.e. by what we know how to use). A focus should
be kept on the gap analysis and experimentation to answer this question.
Brian Golding asked whether it would be possible to use the Paris Olympics 2024 RDP as an
opportunity for inter-comparison of approaches to multi-scale data assimilation at km-scale.
Mr Loehnert stated that there is a desire to do this. He also added that the WMCs need to use
new types of data available in a consistent way — this is an important role DAOS could take
for the future. Michael Morgan then also asked, in relation to the Paris Olympics 2024 RDP,
what scale is being considered for data assimilation experiments. Mr Loehnert stated that
partners are looking into nested approaches, from a few kilometres to a few hundred metres
over the Paris region and to do assimilation on kilometre scales and see how finer resolved
parts respond over the city.
Mr Morgan made the point that there will be a limit in terms of the scope of activities that
DAOS can be involved in as their size is limited, therefore they will need to scope what
expertise is needed in the coming years so that the right networks can be created to bring in
members with the required expertise. Mr Kleist pointed out that the WG has a role in
communication data assimilation tools to non-users as part of the model development
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process, which opens networks, as well as focusing on infrastructure to connect those that
don’t have HPCs. Irina Sandu stated that it is good for DAOS to strengthen the expertise in
the group, or perhaps train people from outside the WG on these grand challenges: DAOS
can't solve all problems but can foster interactions to work on these areas and channel efforts.
Munehiko Yamaguchi mentioned that data sharing for timely access to data for ensemblebased forecasts will be needed, especially for the Tropical Cyclone Probabilistic Forecast
Products project. Volker Lehmann recommended that closer links between DAOS and INFCOM
should be improved and suggested that new tools (such as JEDI) should be optimally used by
the community, in addition to linking to WMO’s new policy and resolution on data sharing.
3.4

Sub-seasonal to Seasonal project (Frederic Vitart and Andrew Robertson)

Kunio Yoneyama mentioned that the real-time pilot projects should highlight the value chain in
collaboration with the SERA WG. He saw the challenges for the project as: preparation for the
project legacy and the S2S database; keeping the S2S community and network connected;
and the transition of research to operations from S2S activities to the future lead centre.
Mr Yoneyama also asked if there was any delay expected regarding the project and the chairs
responded that all activities are expected and designed to be completed by the end of 2023,
even with the extension of the real-time pilot.
He also asked what the scientific advancements and data availability advancements have
been, and the response was that many sub-projects have verified usefulness of the S2S
database including real-time science for services.
Atul Kumar Sahai commented that S2S has given the opportunity to have an outlook 2–3
weeks ahead, and there should be a push to increase this lead time. In India, precipitation in
monsoon season is very important, before S2S there was little done on this and models
utilised predictability based on intra-seasonal oscillations, but 15–20 days in advance was not
attempted before.
Beth Ebert asked about the legacy of experiments after the end of the project and Mr Vitart
stated that there is a clear link to some WCRP activities that could be exploited. Mr Robertson
also added that things can continue as collaboration within the different groups that relate to
the S2S timescale. After S2S, the data coordination that the project provided will need to be
maintained. Mr Vitart elaborated that the legacy of this data could be linked to TIGGE, and a
lead centre for sub-seasonal prediction created, although there will need to be a focus on
ensuring that data are delivered in real time and not with a three-week delay.
Chris Davis asked if the lead centre is expected to host the entire S2S database after 2023
and supply the data in their operational framework. Mr Vitart stated that the lead centre takes
data from ECMWF and CMA, and that delivering data to the research community is a key part
of this framework that needs discussion and agreement. Mr Davis highlighted the role that the
WMO Infrastructure Commission could take in connecting these data with GDPFS as this links
in with other efforts in WMO going beyond 2023. Ms De Coning highlighted the need for
linking to both SERCOM and INFCOM. This issue will need to be escalated to the Research
Board for a higher-level conversation.
Michael Morgan stated that it would be useful to trace the use of the dataset, the long-term
impact and what was learned. Mr Robertson responded that it will be possible for the research
to operations sub-project to look at this and emphasise this component throughout the entire
S2S project.
Mr Davis remarked that the future of S2S research and how this might look needs to consider
— the link to monsoons (through the Monsoons Office) and possibly to future research in the
polar regions (ESMO/WGNE). Caio Augusto further added that the lead centre for sub-seasonal
predictions is under INFCOM and managed by the ET-OCPS, they are working together with
the S2S project for transitioning research to operations. Ms De Coning stated that WGNE in
WCRP is a clear link to the modelling aspects of S2S and that links to the operational
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community exist through INFCOM. An action was taken for Ms De Coning to add the legacy
and future links for S2S to be added to the Research Board agenda for discussion with
INFCOM.
3.5.

Open discussion on legacy and future of WWRP (Chris Davis)

Irina Sandu asked about the possibility of extending the Polar Prediction Project to 2024.
Ms De Coning commented that the polar topic and research would continue in some way but
highlighted the need to keep in mind the bigger picture across WMO and the Research Board
priorities.
The future and legacy of datasets was highlighted again as an important issue to be further
explored between the Research Board, linking to INFCOM. As Resolution 42 is soon to be
adopted (new WMO data-sharing policy), we will need to understand how we will implement
this for WWRP.
4.

Day 3: Thursday, 30 September 2021, 1130–1400 UTC (2.5 hours)

4.1

Global Atmosphere Watch (Greg Carmichael)

Greg Carmichael reported on GAW's recent activities and areas of collaboration with WWRP. It
is becoming increasingly important to observe and analyse atmospheric composition and use it
to improve the accuracy of weather and climate predictions. He raised the following three
areas as possibilities for collaboration with WWRP: Planetary Boundary Layer (PBL), wildfire,
and urbanization. For PBL, GAW is interested in improving PBL treatments for various issues,
including flux inversions and pollutant predictions, which could be a good collaboration with
DAOS. For wildfire, it is worth mentioning that GAW already has a group of experts working on
it, and there was significant interest from the HIWeather project and SERCOM. For
urbanization, from the perspective of multi-hazard impact, collaboration with the Paris
Olympics 2024 RDP is envisaged. Mr Carmichael also discussed the topic of digital twins as a
way to increase urban sustainability and resilience. Finally, WMO is developing a large
hydrology strategy, which includes water quality, which is another area of collaboration. At the
end of the discussion, Mr Davis mentioned two follow-up items; defining the urban component
beyond the Paris Olympics 2024 RDP and considering linkages with digital cities. The other is
to explore PBL with a focus on wildfires.
4.2.

World Climate Research Programme (Helen Cleugh)

Helen Cleugh introduced the WCRP's new Strategic Plan for 2019–2028. The new Strategic
Plan increases the emphasis on collaboration with partners and bridging climate science and
society, in addition to the existing scientific activities. To implement this strategy, five major
activities are planned under the name of Lighthouse Activities; Explaining and Predicting Earth
System Change, My Climate Risk, Safe Landing Climates, Digital Earths, and WCRP Academy.
For the core projects, in addition to the existing CLIVAR, GEWEX, CliC, and SPARC, two new
projects, Earth System Modelling and Observations (ESMO) and Regional Information for
Society (RifS), have been launched. There was a comment that the two programmes would
work together as much as possible since a small community needs to confront the increasing
number of demands. For example, S2S is a key project within the new ESMO, but it needs to
discuss how WWRP will work together with WCRP. At the end of the discussion, Mr Davis
mentioned the need for collaboration in various fields and the need to prioritize our efforts. He
also noted that the Monsoon Office could be used to strengthen cooperation in the field of
hydrology and precipitation.
4.3.

SERCOM (Johan Stander)

Johan Stander gave a presentation on the current and future areas of collaboration between
WWRP and SERCOM. As for the ongoing cooperation, he mentioned the Tropical Cyclone
Probabilistic Forecast Products Project (TC-PFP) and Phase 2 of the Aviation Research and
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Development Project (AvRDP Phase II), which could become good examples of Science for
Services. Future areas of collaboration include the Global Framework for Climate Services
(GFCS), Energy, Storm Surge, Hydrology, DRR (e.g., lightning detection using satellites, which
is linked to Global Multi-hazard Alert System (GMAS)), and High-impact Weather. As for GFCS,
seasonal forecasting of drought, for example, is a possible area of collaboration, especially to
assist developing countries. Finally, he emphasized the importance of partnership with WWRP
to realize R2O in various fields.
4.4.

INFCOM (Yuki Honda)

Yuki Honda first explained the structure of INFCOM and its priorities for the present and
future. The Global Data Processing Forecast System (GDPFS) used to deal with weather and
climate, but now it needs to be considered within the framework of Earth System Modelling to
meet all social needs. In the future integrated Seamless GDPFS endorsed during Cg-18,
strengthening collaboration with the Research Board and programmes through pilot projects is
a key element. Further discussion is underway on the requirements for the pilot project. The
TC-PFP project became the first pilot project of the Seamless GDPFS. Concerning the WMO
Rolling Review of Requirements, INFCOM expects the WWRP to provide information such as
the impact of observational data on predictions and observational design and also to review
the WIGOS Vision 2040 (now in draft form) in December 2021. Regarding the EC Panel of
Experts on Polar and High-mountain Observations, Research, and Services (EC-PHORS), one
of the ToRs is to foster engagements of the RB, INFCOM, and SERCOM for a roadmap for
science-to-services from PPP of WWRP. At the end of the discussion, the SSC Chair mentioned
that, in light of EC-PHORS, future plans in Polar research need to be considered. It was
discussed that Volker Lehmann from the Joint Expert Team on Earth Observing Systems
Design and Evolution will pass the draft of the Vision for WIGOS in 2040 to DAOS co-chairs for
feedback and comments.
4.5.

TEAMx (Mathias Rotach)

Mathias Rotach reported on the TEAMx project, one of the WWRP endorsed projects, and its
activities and achievements for 2021. TEAMx has become a cross-cutting project within the
GEWEX Hydroclimatology Panel (GHP), and many new signatories of the TEAMx MoU have
been added. Many projects such as CROSSINN and kmMountains (1km horizontal resolution
simulation) are underway, and new ones are being planned. Noteworthy is the publication of a
white paper (Serafin et al. 2020, ISBN 978-3-99106-003-1) and the 2nd TEAMx workshop
(online) 10–12 May (3 hours each day), with 150 participants. The workshop's focus is on the
draft plan for the TEAMx Observational Campaign (TOC), and a draft document is being
prepared. The research community is growing, and the project is progressing well in terms of
securing budgets.
4.6.

Waves to Weather (W2W) (Michael Riemer)

Michael Riemer reported on the Waves to Weather Project, one of the WWRP endorsed
projects, and its activities and achievements for 2021. A paper highlighting Phase 1 (2015–
2019) was published in BAMS in June 2021 (Craig et al. 2021). The following three areas were
highlighted as major research areas for Phase 2 in 2019–2023: Mechanistic understanding of
error growth, model error and forecast uncertainty, and neural network-based postprocessing.
In addition, he introduced preliminary research results in the following five areas as research
areas where breakthroughs can be expected; Ensemble size, Skill scores, Dynamical-statistical
forecasting, Blocking dynamics, and Lossy compression. He noted that the W2W project is
working with the academic and operational communities. He also added that the W2W project
would continue to strengthen its collaboration with the WWRP, such as with the PDEF Working
Group, and would invite the co-chairs of other Working Groups to the annual W2W meeting.
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4.7.

MedCyclones (Emmanouil Flaounas)

Emmanouil Flaounas introduced the MedCyclones Project (2020–2024), which was endorsed by
WWRP in 2020. There are three working groups: Process-based understanding of Mediterranean
cyclones at weather time scales, Process-based understanding of Mediterranean cyclones at
climate time scales, and Environmental and socioeconomic impacts of Mediterranean cyclones.
Each working group has three pillars: Coordination of research, Operational implementation,
and Dissemination and public engagement. As outcomes of the first year, a review paper was
submitted to Weather and Climate Dynamics, and the 1st meeting on Mediterranean cyclones
and aerosols was held, which is strongly involved with the WMO Sand and Dust Storm Warning
Advisory and Assessment System (SDS-WAS) group in GAW. Planned future activities/
challenges include: (1) Complete operational forecast intercomparison site, (2) Organise
conference and summer school, (3) Involve stakeholders/end-users, and (4) More efficient
networking.
4.8.

CoastPredict

The presentation of this project has been postponed to another opportunity.
5.

Day 4: Friday, 1 October 2021, 1030–1230 UTC (2 hours)

5.1.

Plenary Discussion: Symposium, Legacy, Plans Beyond 2023

The Research Board (RB) congratulated WWRP on its excellent work touching on important
issues for society over the past years. It was highlighted that working through the RB is
essential as it can provide the programme with advice and even funding. The RB is also the
right channel to link to the two technical commissions (INFCOM and SERCOM) and other
bodies, facilitating the three SI programmes to work in closer synergy. Moreover, any new
structures for WWRP need to be approved by the RB as it was approved by the Commission
for Atmospheric Sciences (CAS) in the past.
Ms Irina Sandu noted the importance of aligning as much as possible different activities,
including Earth system modelling and reducing systematic errors in higher resolution models.
Ms Sandu remarked that it is important to be coordinated across WMO and to link with WCRP
to avoid duplicating efforts. Ms Sandu further mentioned that modelling should be seamless
and coupled across impacts as well.
Ms Estelle De Coning mentioned that WWRP will gather inputs from projects and WGs/ET to
refine societal drivers for a new Implementation Plan from 2024. Building up to August 2022,
the programme will have a first draft of the new implementation plan.
Ms Sally Potter stated that having a research project seems siloed, so she wondered if there is
a way of having a joint project without having to build links to get research implemented.
Mr Davis mentioned that the Aviation RDP and TC-PFP projects are good examples of projects
across research, services and operations. However, this should be considered further as
WWRP is defining what projects are needed in the future. Ms Potter further asked if there
could be a social science project across the RB and SERCOM, to which the RB Vice chair
replied that hydrology is a good example of exactly that.
The Vice chair of the RB suggested that the RB could provide guidance on the creation of new
projects on emerging topics (e.g., hydrology) and across social sciences and operations.
NMHSs are important clients, but not the only ones, there are emerging fields and priorities to
be addressed more optimally.
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Ms Julia Chasco suggested that WWRP should ask strategic questions such as “how will WWRP
contribute to implementing the Global Multi-hazard Alert System (GMAS) to strengthen
collaboration between SERCOM and WWRP. Ms Judith Berner suggested identifying areas on
how WWRP outcomes can contribute to the technical commissions to obtain guidance from the
RB.
Ms Sandu noted that impacts should be emphasized in one area so that the research
community can focus on how we can bring together impact models and Earth system models
in a coupled modelling framework.
Ms Coleen Vogel stated that the community needs to shift paradigms through a nuanced
research agenda on paradigmatic social science. For instance, hazards science and associated
impacts is one of the radical changes needed. Co-design is key to achieve this radical change.
Mr Davis asked Ms Vogel to participate in follow-up discussions of what she is proposing to
reflect on a high structural and conceptual level.
Mr Michael Morgan followed Ms Vogel’s conversation by adding that the community needs to
think differently when it comes to designing the WWRP societal drivers. The above-mentioned
questions are appropriate to ask but this needs to be compelling for the community to
organize the workaround. On this point, Mr Davis noted that these aspects need more thinking
through questions such as ‘how do we frame this entire activity?’. Guiding questions need to
be clear.
Mr Davis closed the meeting with the promise that more conversations will be held to codesign a new Implementation Plan — with the SSC, but also with the Core Project, WG and ET
members.
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Annex 3 – MS Teams chat
Chats captured in MS Teams from Day 1 through Day 4. Redundant comments and time
stamps were removed and typos corrected for better readability. Additions to comments
are in squared brackets ([]) to provide context.
Day 1 Chat
Coleen Vogel: Hi, can we hear some more about the SERA PPP workshop (s) and if any
publication or work comes out of the April meeting and the January meeting ... thanks
Okay thanks. It would be great to get that info, so we do not lose this moving forward.
Likewise, some key issues and themes emerging in the SERA type issues
I understand that SERA PPP is different from WWRP SERA but it would be great to see
the findings
Volker Lehmann: [Responding to Deon]: You are absolutely right, one problem of the
flood catastrophe in Germany was that people simply did not believe the warnings. I think
this calls for more education on these natural hazards.
Coleen Vogel: [Responding to Deon] this requires a serious discussion. We would like to
really discuss more on the structure and scope of current SERA
Celeste Saulo: I just wanted to highlight that the science for service "umbrella" needs to
scale up the role of SERA. I fully support what Deon is saying. Maybe we need to organize
an activity centred on SERA and foster the integration with the other programmes, in
order to discuss what could be the best way to do what we are talking about (Irasema
also)!
Coleen Vogel: We need to begin organising the research e.g. by doing a survey, etc. of
all the chairs and co-chairs, as proposed by SERA WG. Julia, I hope you have time to raise
this.
Estelle De Coning: WMO recently appointed: Senior Economic and Societal Impacts Officer,
with effect from 15 November 2021 from a background in Energy Economist in IAEA.
Beth Ebert: User-oriented ensemble evaluation could engage with both SERA and
Verification WGs
Brian Golding: I would like to see more attention to km-scale DA and ensembles before
we start worrying about sub-km ensembles
Celeste Saulo: I think that this is a topic to put to the Research Board and connect with
INFCOM and SERCOM on how to transition TIGGE!
John Methven: [Responding to Golding, Brian]: I agree there is so much to do on design
and improvement of convection-permitting ensemble forecast systems, including DA and
associated ensemble generation and verification
Maria-Helena Ramos: For guidance on verification: in hydrology, we struggle a bit when
it comes to verifying extremes.
Carolyn Reynolds (WGNE): We have brought up this topic at the Earth system
modelling office (WCRP) meeting and hope to address this further as the structure of
ESMO becomes more formalized.
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Irasema Alcántara-Ayala: Concerning the survey oriented to users of nowcasting
products planned for 2022–2023, it will be important to include not only emergency
managers, but those researchers and practitioners associated with disaster risk reduction
initiatives
Estelle De Coning: John M is also on the SSC of AvRDP Phase II — hopefully he can
represent ensemble forecasting for aviation (smile)
Paola Salio: [Responding to Irasema Alcántara-Ayala]: Thanks for your comment. We are
thinking on a wide user survey — at this stage we are testing the emergency managers
but we will cover a long list of users
Beth Ebert: [Responding to Paola Salio]: Do you have a PDF copy of your survey that you
could share?
Irasema Alcántara-Ayala: [Responding to Paola Salio]: I could put you in contact with
the UNDRR office for the Americas to include the disaster risk reduction community in the
survey
Maria-Helena Ramos: I would like to leave a message here for Valentina & YESS: there
is a debate that is foreseen to happen at EGU in 2022 that is led by an Early Career
Scientist (Nilay Dogulu) in hydrology that might interest you: "Hydrology and Earth
System Science: research, services or policy?" You can read about it here.
Coleen Vogel: Thanks and well done again. Great to see YESS moving forward. Would
love to hear more about the social sciences ... how we could engage ...TX
Lina Rodriguez: Coleen, we thought of doing something next year maybe in collaboration
with ...
Youngo:. We'll keep you posted!
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Day 2 Chat
Beth Ebert: The Citizen Science and Value Chain flagship projects are collaborating. We
had a workshop a few months ago, and are now reviewing the outcomes to identify
research gaps.
Coleen Vogel: Again, the call like with PPP for synthetic papers, etc. would be so valuable.
Is there a way to have SERA status/observer status covered as well? Does one just
approach the services commission etc. to obtain links or does it have to be mandated
through this committee?
Julia Chasco: That is correct! SERA has few members to assign to the project at the
moment and we are looking for new members to work with VC Project. (smile)
Coleen Vogel: Would it be possible to hear a little more of the consultant and focus
thanks in VC
Julia Chasco: Remember that SERA have slots for more members so recommendations
on value chain experts are more than welcome!
Brian Golding: What is the link between WGTMR and TC-PFP?
Irasema Alcántara-Ayala: One of your challenges is data sharing, are there any plans
to advance on this?
Lina Rodriguez: More info about TC-PFP here.
Yukari Takayabu: Irasema, TC-PFP is a new project to promote data sharing, I
understand. Did I answer your question?
Beth Ebert: A small question for Yukari Takayabu — the report said that TIGGE TC data
are not adequate for TC-PFP Phases 2 and 3. I guess this is because not enough centres
include information on TC intensity and hazards. Is this something PDEF could help to
rectify?
Yukari Takayabu: Beth, thanks for your question. I need to learn more, but it may be
because we need to refine the basic set of verification metrics for TC size, precipitation
and so on. I am not very sure so I will convey your question to Zhuo to discuss.
Irasema Alcántara-Ayala: [Responding to Yukari Takayabu] Thank you for your answer.
With whom and how will you share the information?
Brian Golding: Will it be possible to use Paris2024 RDP as an opportunity for
intercomparison of approaches to multi-scale DA at km-scale?
Yukari Takayabu: Irasema, not only among research centres, but also with forecast and
NWP centres, I assume.
Yukari Takayabu: Munehiko-san, could you add your comments?
Munehiko Yamaguchi: TC-PFP: Data sharing is obviously one of the challenges in this
project because stable and timely access to data is essential for realizing more ensemblebased forecasts at operational centres. We discussed this at the project workshop held in
June 2021. Given that TC-PFP is a pilot project of Global Data-processing and Forecasting
System (GDPFS), how to share the data is an important issue in this project.
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Augmentation of the data such as TC size is another challenge. As Beth mentioned, we
need to think about what data should be shared to address our challenges in Phases 1–3.
Coleen Vogel: How does one reach the commission, does one go to 'practice'?
Estelle De Coning: We escalate our outcomes to our Director and through him to the
Research Board
Coleen Vogel: and then where does it go???
Estelle De Coning: RB chair to Presidents of INFCOM and SERCOM
Beth Ebert: The extremes part of S2S could link into HIWeather pretty well. A long heads
up for a TC or heatwave or other extreme event is incredibly useful.
Caio Coelho: Just wanted to comment that the lead centre for sub-seasonal predictions is
under INFCOM managed by the ET-OCPS, and we are working together with the S2S
project for transitioning R2O, so we are all connected.
Brian Golding: [Responding to Beth Ebert] Agreed — I think the communication issues
studied in HIWeather are of particular relevance for these longer lead times
Julia Chasco: General Idea of the Weather and Society Conference (28 February—
11 March) can be checked here.
Beth Ebert: The 2014 World Weather Conference in Montreal had a wonderful mix of
sciences like what Irasema is talking about — it would be great to do something like that
again!
Irasema Alcántara-Ayala: Endorsed [the proposed consolidation phase for PPP]!
Michael C. Morgan: I support the proposed consolidation phase
Maria-Helena Ramos: Me too
Brian Golding: Agree that the link with Infrastructure is important, but for HIWeather it
is the Services Commission that is the closer — and I think that applies to the social
science involvement in general. Whether this applies to the value chain database, I'm not
sure?
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Day 3 Chat
Brian Golding: Re: Urban hazards: there is a clear and obvious approach to use urban
climate predictions to inform policy in planning, etc. However, it is less clear what the
responses are that we are trying to inform in the short-range warning time frame — and
hence what the contribution of urban resolving models might be.
Michael Sparrow: Nice to hear about the links to the Digital Twins concept. Helen will
talk about the WCRP Lighthouse on Digital Earths (that WWRP are already involved in).
Coleen Vogel: Great to see the focus on urban and services and disaster risk reduction
and climate weather ...
The data that may be needed may not only be quantitative, e.g. risks in urban context,
etc. It would be good to think about these, e.g. in complex informality settings.
Andrea Flossmann Wobrock: Another question to Greg from the ET on weather
modification (gaining importance in climate change): would your data be useful in
studying inadvertent weather modification in the lee of large cities? We started discussion
with GURME and Paolo Laj.
Brian Golding: We have some great tools coming along which may be useful in solving
some societal problems. However, I don't hear enough about what the problems are that
our stakeholders have and what they need us to solve.
Michael Sparrow: WCRP's 4th Scientific Objective also includes advice to policy makers
(UNFCCC, Arctic Council, etc.) as well as science for services ...
Explaining and Predicting Earth System Change has strong linkages to WMO products
e.g. enhancements to the Annual to Decadal Outlook and including attribution in the
WMO State of the Climate reports ...
Michael Morgan is involved in our Digital Earths Lighthouse ...
Irasema Alcántara-Ayala: My Climate Risk is a wonderful activity to address the local
scale, which is fundamental for disaster risk reduction …
Estelle De Coning: Also need to link on polar research and how we do more polar
research on weather and climate time scales ...
Coleen Vogel: Is the urban project based on forecast information and decision makers
etc.?...
Michael Sparrow: Preliminary Science Plan for Regional Information for Society is
available from: https://www.wcrp-climate.org/JSC42/documents/RifS_proposalJSC_23June2021-final.pdf
Nils Wedi: There is a natural connection and opportunity through defining the scope of ESMO
Andy Robertson: The WCRP "home" of S2S is also ESMO.
Brian Golding: Past collaboration on high-impact weather has been disappointing.
Despite recommendations of a close linkage, there was never any clear mechanism for
working together. We need to do better this time round.
John Methven: Decision-relevant climate information probably puts priority on ESMOS2S-PDEF-DAOS link up.
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Juerg Luterbacher: Dear colleagues, in the EC-72 document on the rules of procedure of
the Research Board, it is mentioned that the Working Group on Numerical Experimentation
(WGNE) is a subsidiary body of the Research Board.
Irina Sandu: [Responding to John Methven] And PPP/PPP-follow-on.
Coleen Vogel: How do we reverse the flow of information as well (co-design) so that
information from users can feed back into the products of WMO?
Brian Golding: Re African nowcasting: This is what African SWIFT is doing — especially
with their testbeds, currently in progress.
Coleen Vogel: Linked to this is the social sciences and services WITH society and not just
FOR society?
Estelle De Coning: [Responding to Brian Golding] We are working on a new initiative ...
Julia Chasco: GMAS + MHEWS + IBF *CAP is a challenge that we are debating on how to
better approach from ST-DRR and I’m sure that WWRP research could contribute to that
DRR conversation.
Brian Golding: HIWeather members have a particular view on the RRR — from the
viewpoint of observing/forecasting extremes and from the viewpoint of hazards and their
impacts. We have had some input to previous exercises of this sort, but not this one so
far.
Volker Lehmann: Daryl, thanks very much — I will forward the High Level Guidance
document to you and Uli later today by email and I am happy to bring your comments into
JET-EOSDE
Estelle De Coning: Next week we have an RB Management Group meeting — Chris and I
have asked that the topics of continuation of databases will be on the agenda — for the RB
to take up with INFCOM
Brian Golding: [Responding to Estelle De Coning] Is this an opportunity to raise the need
for a repository for the HIWeather value chain database? If so, what would be needed by
the RB at this stage?
Estelle De Coning: [Responding to Brian Golding] It will be an initial awareness raising
(next week), will be followed up with more background info later.
Coleen Vogel: Regarding data in the discussion, are we only focussing on quantitative
data or do qualitative data count? (e.g. many people are now doing narrative and story
lines as key data) ... hope we do not take too long to get an expanded notion of data but
perhaps already ongoing?
Brian Golding: [Responding to Coleen Vogel] From a HIWeather point of view, I think we
are particularly concerned with quantitative data, even if that is on a subjective scale (e.g.
a Likert scale). A particular interest is how to summarise narrative data into quantitative
data, or at least into indices, so that they can be mapped and analysed. We recognise that
the raw narrative can be valuable in communicating situational awareness in a specific
situation — provided a useful narrative can be separated from the vast quantity of
available qualitative data (e.g. on social media).
Michael C. Morgan: [Responding to Michael Riemer] Thanks for your presentation — you
have presented examples of successful adoption/use research into operational settings —
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has W2W developed a strategy for facilitating further transitions of your work to
operations?
Maria-Helena Ramos: [Responding to Michael Riemer] I have also a question concerning
W2W and hydrology: how far in the hydrometeorological forecasting chain have you gone
(or plan to go) in the topics of predictability or hybrid (dynamical-statistical) postprocessing? Do you focus on weather-related variables or also on hydrology-related
variables (besides precipitation, of course, i.e., variables such as surface runoff, river
flows, etc.)?
Brian Golding: An ensemble is powerful for generating a set of dynamically consistent
scenarios. What ML could do is to short-circuit a route to predicting probability
distributions (but without the dynamical consistency). Different applications need one or
the other. For those that need consistency there needs to be a big enough ensemble to
capture the uncertainties relevant to the impact. Flooding is an interesting challenge. The
lead predictor of flooding is the time series of rain accumulation averaged over the
upstream catchment. The probability distribution for this may be predictable using ML. On
the other hand, for a complex river basin, forecasting the interaction of sub-catchments
will need spatially consistent predictions such as could only be obtained by a large
ensemble. My guess is that if (and only if) there are enough resources to do a large
ensemble it will outperform the ML.
Michael Riemer: [Responding to Maria-Helena Ramos] We had explored the role of
subsurface flow for midlatitude summer convection but found a contribution to
atmospheric predictability only in very special situations. We thus discontinued this
collaboration. We continue to consider the role of heterogeneities in surface moisture,
though. Otherwise, the basic answer is: no, we do not look downstream of the forecast
chain.
Coleen Vogel: Link the focus on outreach and communication
Michael Riemer: [Responding to Michael Morgan], I think the Transfer projects are the
place for that. We have more interest in those now than a few years ago and we should
extend those in the next few years a bit further.
Brian Golding: [Responding to Maria-Helena Ramos] Soil moisture is clearly highly
relevant to flooding. Some years ago, I was involved in a project to look at whether preflood river flow could provide useful information on the integrated soil moisture state
across the catchment. I recall that the results were promising but more research was
needed — and was not funded.
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Day 4 Chat
John Methven: Not sure why PDEF does not have a tick in HIWeather box. Most of the
ensemble forecasting we address is aimed at HIWeather.
Michael Sparrow: How extreme weather will change under a changing climate is
certainly one area of mutual interest between WCRP and WWRP ....
Coleen Vogel: Is there also some space for a 'new normal' systems approach and not
just extremes?
Brian Golding: The matrix implies that HIWeather only links with FVR and SERA. But
HIWeather also has strong links with NMR (mostly for RDPs), PDEF (mostly for W2W and
field experiments), DAOS (mostly for multiscale DA) and TMR (mostly for TC-PFP).
Should the second driver be "Anticipating severe weather impacts" rather than
"anticipating extreme weather"?
Coleen Vogel: Is it just the Research Board? ... would it not be to engage with the DRR
groups and others at the WMO ...?
Julie Chasco: I suggest changing the Driver Informing stakeholders ... to "Co-create with
stakeholders a mutual understanding of how nature changes with climate change and how
it affects society”.
Brian Golding: Going through the Research Board is fine for strategy — but it is slow.
Once a link has been identified — e.g. with DRR in Services — the connection needs to
work on a faster timescale than Research Board meetings. Also, if our primary link is via
the Research Board, we need the Research Board to be forwarding to us a lot more
information about relevant activities the Commissions are doing.
Michael Sparrow: I think making the links to activities with WCRP (and GAW) are best
explored systematically — the chairs and Heads of WCRP and WWRP have been meeting to
discuss and start to prioritise. This meeting will highlight even more of these areas of
mutual interest!
Irasema Alcántara-Ayala: Yes Julia [Chasco], "co-create" with stakeholders and
understanding impacts are fundamental.
Beth Ebert: WWRP's main "customers" are the NMHSs, so we need to be thinking what
science is needed by the NMHSs to do their jobs better. For example, impact-based
forecasts (e.g. focus on societal impacts) is a newish and important area that is difficult
and that is where WWRP is building its expertise in.
Coleen Vogel: So are we focusing in a large part on extreme events or on changing
'normals' which may be insidious but may add to a big impact
Irasema Alcántara-Ayala: [Responding to Brian Golding] I agree to have "Anticipating
severe weather impacts" rather than "anticipating extreme weather"... this includes the
impact of urbanization and not only weather ...
Also, how does what we do ultimately engage with meteorological services in country and
regions?
Julia Chasco: Another idea could be to ask "how will this WWRP activity contribute to ...,
for example GMAS or WMO-CHE?" and so on with the other programmes and find concrete
answers

31

Brian Golding: [Responding to Irasema Alcántara-Ayala] It also addresses Coleen Vogel's
issue as "normals" may have severe impact.
Maria-Helena Ramos: About "normals" versus "extremes", the topic of multi-hazard and
cascading events to advance forecasts may fit well here: normal events that combine to
make extremes that impact hard on society.
Coleen Vogel: How radical can we be or are we going to be tweaking incrementally?
Maria-Helena Ramos: [Responding to Estelle De Coning] Exactly; links with GMAS,
indeed.
Brian Golding: Please can we be careful about our terminology. A flood is a hazard not
an impact.
Maria-Helena Ramos: A lot of hydrologists and MHSs are already running hydrological
models (not coupled): what should we do about it?
Beth Ebert: Isn't an "impact" what happens to people, infrastructure, environment, etc.
Maria-Helena Ramos: Agree with Brian [Golding]: flood is hazard for hydrologists ...
Brian Golding: In many cases it is not appropriate for the weather service to be computing
the socioeconomic impacts as they don't have access to the detailed vulnerability
information. So it is partnership that is required, not integration.
Julia Chasco: Agree with Brian [Golding], developing the right skill to engage with users,
sectors, stakeholders.
Brian Golding: With regard to real-time warnings the issues are well articulated in the
HIWeather book. Although its publication has been delayed by "copyright issues”, the draft
is available if you wish to use it.
John Methven: This was discussed a lot at the S2S summer school. Predictions of runoff
and inflow to dams, etc., direct from global ESMs are too far from reality to be used
without severe calibration. We had some students exploring this (and literature) and
predictive skill is better using large-scale predictors from S2S global models and then
statistical/ML approach to link to a probabilistic forecast of hydrology (e.g., sub-selecting
climatological ensembles using analogues approaches). So there is some scepticism
regarding ESM model of everything. Key difficulty is in evaluation of "digital Earths".
Irina Sandu: [Responding to Brian Golding] I was talking about a coupled Earth system
and impact modelling framework. Of course, not everything can be integrated, but
integrating the modelling components where possible would be beneficial.
Brian Golding: [Responding to Irina Sandu] Agreed — and the big NWP centres are
already committed to going this way for real-time prediction (and of course climate went
this way some time ago.)
__________
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