
Annex 3 

Symposium on Impact-Based Forecast and Warning Services 
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Breakout Groups Discussions 
 

Green 
Group 

Instructions: Please consider each "Theme" or "Gap" as provided below and provide options for 
meeting these gaps. Select a briefer and be prepared to brief these out in plenary  

Facilitator  Issue Considered Recommended Solution(s) What obstacles would need to 
be overcome? 

Nyree 
Pinder 

1. How well is the use of 
colour being used to convey 
uncertainty and/or severity? 
What changes are needed, if 
any, to improve the current 
usage? 

1. Colour is good as a flag but 
must be linked to response 
actions and be supported by the 
information needed by 
responders. Colour or matrix are 
insufficient alone for emergency 
response use, but serve a useful 
purpose in highlighting the 
threat, especially for the public. 
2. Additional information is 
required on probability, impact, 
expected direction of risk 
change, proposed responses; 3. 
Provide interpretation support 
through advisor/interpreter;  

1. Communicating the need for 
urgent action with just enough 
information - a single colour 
(or a siren) has the least 
information, colour with a 
number has more, a complete 
warning has more, but is still 
only a small part of the 
available information - but 
evidence suggests that few 
people read a complete 
warning; 2. Access to, and 
understanding of, additional 
information; 3. Competency 
for producers (eg social 
science); 4. Colours are 
deliberately chosen to match 
those used for "health & 
safety" hazards. This works 
well where the hazard poses 
an immediate threat to life (as 
with tornado warnings in the 
USA), but otherwise the 
meanings are not quite the 
same, especially for hazards 
that do not pose an immediate 
threat to life, but which 
require immediate action. 

    
 2. Define what comprises a 

true IBFWS system. For 
1. Convene stakeholders 
(especially weather & 

1. Ownership/Choice of host - 
is politically sensitive, needs to 



example, how best can we 
establish vulnerability and 
exposure databases? And 
how best can we identify 
and engage the full 
spectrum of IBFWS 
stakeholders needed to 
assure successful IBFWS 
creation and services? 

emergency management 
people) - identify needs - co-
develop solutions - trial and 
feed back. 2. If the right 
stakeholders are involved in the 
right way, they may provide 
vulnerability data. Use the best 
exposure and vulnerability data 
available - then work to get 
better. 3. Incorporate traditional 
knowledge - build community 
knowledge through education. 
5. Use quantitative information 
but tell a story - referring back 
to community knowledge if 
possible.  

be authoritative (for each 
hazard), requires data sharing, 
needs to be sustainable; 2. 
Updating of exposure & 
vulnerability data/allowing for 
dynamic exposure & 
vulnerability. How quantitative 
does it need to be - can we use 
proxies & expert judgement? 
3. Loss of cultural memory in 
urban migration - need to 
rebuild through education and 
public signposting (e.g. flood 
marks, evacuation routes) 4. 
International bodies making 
regional scale decisions need 
finer resolution vulnerability 
and exposure datasets than 
are currently available globally. 
4. Need to overcome 
institutional cultural 
resistance. Need to develop 
new competencies in the 
weather service (and in the 
stakeholders) 

    
 3. Do partners really need 

uncertainty information 
rather than deterministic 
recommendations? If so, 
what are the best ways to 
convey it, what means do 
not work, and what 
infrastructure and expertise 
is needed to provide it?  

1. Emergency managers 
definitely need uncertainty 
information. On the other hand 
the signal to act should be 
deterministic if there is 
immediate threat to life. Some 
warnings are of this type, while 
others are not. 2. The event that 
is predicted affects the 
probability and the need for 
probabilistic information - 
predicting the probability of a 
hurricane is different from 
predicting the probability of 
hurricane strength winds at 
location X or of a storm surge at 
location Y; 3. Information on 
uncertainty is best used in a 
collaborative decision making 
environment where the 
uncertainties associated with all 
aspects of emergency response 

1. User understanding of 
probability requires familiarity 
and training. It is influenced by 
risk appetite (both personal 
and organisational) and 
experience; 2. Different 
responders act differently, 
often for political reasons; 3. 
Education is important for 
increasing understanding of 
uncertainty. 



can be considered together. 4. 
We may consider a hierarchy of 
information from Coloured Flag 
to risk matrix to event scenarios 
to evolution of the full spatial 
probability distribution. 

 

 



 

Orange 
Group 

Instructions: Please consider each "Theme" or "Gap" as provided below and provide options for 
meeting these gaps. Select a briefer and be prepared to brief these out in plenary  

Facilitator  Issue Considered Recommended Solution(s) What obstacles would need to 
be overcome? 

David 
Rogers 

1. How well is the use of color 
being used to convey 
uncertainty and/or severity? 
What changes are needed, if 
any, to improve the current 
usage? 

1. We agree with the color 
system for warning. 2. There 
is still a need for training on 
how it works. 3. The matrix 
for IBF and the impacts 
considered have to be 
designed for each country  

1. Tension between forecast 
and impact: we can't have both 
(a warning for the hazard and 
another one for the impact) - 
Need to work on both 2. There 
is still a subjective analysis (not 
all impacts can be modelized) 3. 
The shift towards IBF is difficult 
(meteorological parameters are 
still overrepresented in the 
impact qualification) 

    
 2. Define what comprises a 

true IBFWS system. For 
example, how best can we 
establish vulnerability and 
exposure databases? And how 
best can we identify and 
engage the full spectrum of 
IBFWS stakeholders needed to 
assure succesful IBFWS 
creation and services? 

1. Collect vulnerability data 
and exposure data 
(commuting time, public 
holidays, school time,...) / Tap 
into the available data 
sources 2. Start with one 
partner (e.g disaster 
management) / one data 
source / start the dialogue / 
have a core group / engage 
others as necessary 3. 
Translate met parameters 
into real impacts (ex: no wind 
speed but indication about 
the house resistance). 

1. The met service cannot, 
alone, collect all these data. It is 
the country to decide who has 
to collect these vulnerability 
data. 2. It is not a static data 
base, it has to be updated 
regularly. 3. Time to establish 
translation 

    
 3. Do partners really need 

uncertainty information 
rather than deterministic 
recommendations? If so, what 
are the best ways to convey it, 
what means do not work, and 
what infrastructure and 
expertise is needed to provide 
it?  

1. Help users to better 
understand and deal with 
probabilistic forecast 
(training, co-development) 2. 
The forecasters need also to 
be trained on these products 
3. The user should be part of 
the process (forecast in a 
loop / discussion with the 
client during the process) 4. 
Work with these users to help 
them to express the risk they 
are willing to accept 5 - 
Advisory role in NMHS 

1. It depends on the users. 
Some users can deal with 
probabilistic forecast but many 
prefer to refer to deterministic 
forecast. 2. It gives more 
responsibilities to the users in 
the decision making process 
(they might prefer to rely on a 
deterministic forecast/warning 
to avoid this responsibility) 3. 
Organisation structure 
(MetService organisation) / 
Change resistance 4- Not all 
NMHS can afford transition 



(forecaster-advisor position) towards an advisor position 
regarding human resource. 

  4.  
 4. How can providers and 

users work together to 
advocate for the importance 
of establishing IBFWS to those 
who fund and otherwise 
support them? As part of any 
recommended solution(s), 
consider how we can best 
measure the value of IBFWS 
to demonstrate its value. 

1. Pragmatic approach: 
showing value with case 
scenarios about IBFW. 2. 
Sharing experiences between 
NMHS to share best practises. 
Create a resource to share all 
these best practises. (ex: in 
MetOffice, the advisors 
collect impact data after the 
event) 3. Demonstrate the 
cross-benefit of IBFW (to 
convince Finance Ministry for 
instance) 

1. Difficulty to see the outcome 
of IBFW improve as well as the 
forecast itself because the 
message is not well understood 
or used 2. It is a long term 
"adventure" to work with users 
3. Difficulty to measure the 
cross-benefit of IBFW (ex: 
difficult to assess how many 
lives were not lost in a severe 
event) but it worth trying 

 



 

Purple 
Group 

Instructions: Please consider each "Theme" or "Gap" as provided below and provide options for 
meeting these gaps. Select a briefer and be prepared to brief these out in plenary  

Facilitator  Issue Considered Recommended Solution(s) What obstacles would need to 
be overcome? 

Catalina 
Jaime 

1. How well is the use of 
colour being used to convey 
uncertainty and/or severity? 
What changes are needed, if 
any, to improve the current 
usage? 

0. South-Africa added 
numbers to the matrix to 
discriminate between the 
different yellow and amber 
boxes in their communication 
with DRR department; 1. 
Harmonization of colour 
coding and number of levels is 
recommended (especially for 
cross-boundary events), but 
there are also concerns on 
the national interpretation of 
colours, should there be an 
extra or no colour in case all is 
normal?; 2. Include symbols 
on forecast progression (will it 
get better or worse). 3. 
Responders / users should 
have clear protocols on how 
to interpret the colourcoding 

1. colour coded warnings need 
to include the impact 
information based on past 
impact information; 2. the 
colour coding should display 
the certainty of the severity of 
the event; 3. Users / population 
should fully understand and 
adopt the colour coding (Fujita 
index); 4. colour coding is easy 
in countries with multiple 
languages; 5. Impact 
information - related to time of 
the day should also be included; 
6. Radio communication needs 
specific communication - 
colours will not work here. 7. 
Even severe impacts can be 
displayed in yellow - not all 
responders are able to interpret 
the matrix and thus required 
actions should be included as 
well; 8. How can we keep the 
urgency - for example when we 
continuously communicate red 
during an event; 9. how can we 
communicate cascading 
impacts 

    
 2. Define what comprises a 

true IBFWS system. For 
example, how best can we 
establish vulnerability and 
exposure databases? And 
how best can we identify and 
engage the full spectrum of 
IBFWS stakeholders needed 
to assure successful IBFWS 
creation and services? 

0. An end-to-end approach: a 
lot of information required 
sits with the users (impacts, 
actions) therefore a 
community with the users is 
required for example by 
jointly building a service; 1. 
IBF should be included in the 
WMO training standards 2. 
Forecasters should verify 
whether their forecasts are 
understandable to the general 
public 3. Need for good 

1a. We miss the joint efforts to 
merge the full responsibility of 
the Met Services to a joint 
responsibility with the 
emergency response agencies; 
1b. Not always clear who has 
the responsibility to provide the 
impact forecasts. 2. Lack of 
training to do the IBF. There is 
still hesitation from the 
forecasters to develop IBF. 3. It 
is difficult to find a product that 
meets everybody’s needs; 4. 



enough impact data including 
vulnerability as well as past 
impact data and current 
exposure data - not all 
damage / vulnerability data is 
openly shared and data is 
often not collected ; 3b. 
Guidelines on defining 
thresholds using the impact 
data; 3c. Use of satellite data 
for impact information - in 
combination with all the other 
datasets; 4. The INFORM 
initiative and other standards 
could help in providing a good 
base for organized impact 
data collection  

are we confident on the way we 
communicate the severity of 
the impact - can we capture the 
context of what we are talking 
about and make it 
understandable?; 5. IBF may 
result in liability issues and thus 
who is willing to take the 
responsibility; 6. too little staff 
to reach out to all stakeholders; 
7. some stakeholder relations 
still need to be started - not all 
countries have strong relations 
between Met Services and DRR; 
8. In some countries there are 
multiple initiatives for IBF going 
on. 9. Met Services receive 
requests for estimates of the 
costs of the impacts of an event 
by government / users - 
economical modelling is not 
within the expertise of Met 
Services 

    
 3. Do partners really need 

uncertainty information 
rather than deterministic 
recommendations? If so, 
what are the best ways to 
convey it, what means do not 
work, and what infrastructure 
and expertise is needed to 
provide it?  

1. UK: Translate probabilistic 
forecasts into 2 
understandable possible 
scenario's - 2. Communicate 
25 - 75 % uncertainty bands 3. 
Level of complexity depends 
on the user;  

1. Forecasts are too scientific 2. 
Hard to understand 
probabilistic information 3. 

    
 4. How can providers and 

users work together to 
advocate for the importance 
of establishing IBFWS to those 
who fund and otherwise 
support them? As part of any 
recommended solution(s), 
consider how we can best 
measure the value of IBFWS 
to demonstrate its value. 

1. Build a business case for 
continuous funding 2. It's 
good timing because of the 
climate emergency (GCF) - 
this should be included in the 
way we advocate our work as 
well as a clear user demand 3. 
Establish collaboration and 
priorities in the law / 
legislation or write statement 
with the government agencies 
involved 4. continue building 
the evidence that these 
systems make a difference 5. 

1. Meteorologists may not 
necessarily be the best 
communicators  



add IBF to a possibly 
upcoming Sendai like 
framework 

 



 

Red 
Group 

Instructions: Please consider each "Theme" or "Gap" as provided below and provide options for 
meeting these gaps. Select a briefer and be prepared to brief these out in plenary  

Facilitator  Issue Considered Recommended Solution(s) 
What obstacles would need 

to be overcome? 
Mark 
Bevan 

1. How well is the use of color 
being used to convey 
uncertainty and/or severity? 
What changes are needed, if 
any, to improve the current 
usage? 

1. Need social scientists to help 
answer this question and also 
training about uncertainty / 
severity 2. Is it the advice which 
is the important bit and not the 
colour? Uncertainty is normally 
communicated verbally or a 
probability map (the public seem 
to understand what this means) 
3. A single authoritative website/ 
app to pool information 
(whether natural hazard based 
or not) 
4. Warnings need to be honest 
(particularly for uncertainty) - to 
keep the public engaged and 
curious 
5. We need to understand the 
cost/ loss model of the user - ie 
engagement with users (see 
question 4). 
6 More precise areas on maps - 
builds confidence that 
consideation has been taken 
with issuing; or more ability for 
talyoring thresholds for expert 
users (which are not normally 
available) 

1. NMHS not the only agency 
providing alerts, eg seismic 
activity in purple - is this a 
good or bad thing? HK 
rainstorm warning since 
1992 - it is in the mind or all 
people and in the text books 
of children 
2. Changing from a well 
embedded colour scheme to 
another. Is it necessary, is it 
beneficial in the longer run? 
and how to translate to the 
CAP system . In Korea they 
use different colours for 
differnt phenomena and 
then numbers to indicate the 
hazard  
3. there is not an 
international standard for 
meteorologists or within the 
national DRR. Do we need to 
have a international standard 
- many different cultures eg 
Ministry of safety (Korea) use 
a different 4 colours  
4. may not need colour - 
could just broadcast the 
action / could be a number - 
easier with more 
technological options 
6. People don't react to the 
low impact levels (yellow) - 
should the zone/time be 
more distinct (accurate) 
France has developed a more 
precise tool.  
Do we go to warning too 
soon. 
7. Do we as meteorlogists 
want to provide lots of risk 
information and let the 



decision maker make the 
decision or should we be 
invovled it in the decsion. Or 
if you have pre agreed 
triggers then you bounce the 
decsion back to the 
forecaster. Do we need to 
communicate uncertainty (eg 
Philippians RC example) are 
we pushing the responsibility 
further down the chain? 
Normal to take the maximum 
probability. Sometimes you 
have to take action and bear 
the consequences if this is 
wrong. (but if there is high 
uncertainty then may invest 
less) 

   
 

 2. Define what comprises a 
true IBFWS system. For 
example, how best can we 
establish vulnerability and 
exposure databases? And 
how best can we identify and 
engage the full spectrum of 
IBFWS stakeholders needed 
to assure succesful IBFWS 
creation and services? 

1. Definition - system based on 
exposure, vulnerability hazard - 
definition of risk?? Coping 
capacity? Are we forecasting the 
hazard or the impact! Impact 
based warning not a impact 
warning... Validation of the met / 
data information and the 
combined action (and it's 
benefit) Prediction range and 
urgency. exposure and 
vulnerbility change - therefore 
needs to be a feed back loop. Is 
impact the combination of 
hazard exposure and vulnerablity 
or is this the risk - it seems to 
vary. Should we include positive 
hazard, imapct is significantly 
different to normal often 
disruption. 2. Databases 
(vulnerabtiliyt and exposure) 
should come from partner 
organisations 3. 

1. 2. 3. 

   
 

 

3. Do partners really need 
uncertainty information 
rather than determinstic 
recommendations? If so, 
what are the best ways to 

1. depends on the user 2. 
uncertainty best communicated 
by words or in person - not 
numbers! Although TC tracks 
maybe graphics are best. 3. 

1. 2. 3. 



convey it, what means do not 
work, and what infrstructure 
and expertise is needed to 
provide it?  

   
 

 

4. How can providers and 
users work together to 
advocate for the importance 
of establishing IBFWS to 
those who fund and 
otherwise support them? As 
part of any recommended 
solution(s), consider how we 
can best measure the value of 
IBFWS to demonstrate its 
value. 

1. Identify the reason why IBFWS 
is needed. This may come from 
the DRR organisation 2. 2. 
Advocate with past examples, 
ensuring that there has been 
evaluation of the benefit. Could 
be examples from internal 
agencies or respected external 
organisations. Eg heatwave in 
Europe - speaks for itself! 3. Pt 2 
Ensure projects/responses are 
set up so they quantify results. 
4. Pt 2 a clear description of 
what is meant by IBFWS so that 
all parties are talking about a 
common thing (could be helped 
by the use of use cases) 
5. embed Met Hydro experts 
embedded in DRR organisations 
(could be incident based or full 
time).  
6. WMO best practise (assisting 
on going NGO/ humanitarian  
7. workshops and conferences 
wrt to mixing Met Hydro and 
DRR personnel - time for lots of 
people to present. Perhaps 
utilising facilitators and post 
event have video clips in addition 
to a dry report. 

1. Issue when NGO / 
Humanitarian agenices try to 
engage with Nation Met 
Hydro - just adds to work 
load. Can be overcome by 
funding some of the role / 
service with in the agency - 
but funding is not going to be 
in perputituity- needs and 
exit strategy or shift in 
agency concept of IBFWS. 
2. Funding element for 
workshops etc can be 
difficult esp if IBFWS is not 
valued 
3. 

 



 

Yellow 
Group 

Instructions: Please consider each "Theme" or "Gap" as provided below and provide options for 
meeting these gaps. Select a briefer and be prepared to brief these out in plenary  

Facilitator  Issue Considered Recommended Solution(s) What obstacles would need to 
be overcome? 

Helen Bye 
Kathrin 
Hall 

1. How well is the use of colour 
being used to convey uncertainty 
and/or severity? What changes 
are needed, if any, to improve the 
current usage? 

Colour is useful to convey 
relevant information, but it 
is only 1 of the indicators 
that should be used. Others 
that can be included are : 
Text e.g. in the header of 
the warning giving a 
description of urgency 
 
The matrix (but only for 
certain users)  
 
A worldwide standardised 
colour is not achievable due 
to current practices and 
more importantly, cultural 
differences. 
 
WMO could/should provide 
facilitation and guidelines 
for coordination of 
warnings across country 
boundaries. 

Cultural differences 
How to communicate across 
boundaries? 

 2. Define what comprises a true 
IBFWS system. For example, how 
best can we establish vulnerability 
and exposure databases? And 
how best can we identify and 
engage the full spectrum of IBFWS 
stakeholders needed to assure 
succesful IBFWS creation and 
services? 

Identify main risks, and 
starting with the hazard 
that is highest risk in that 
jurisdiction 
Recommended that the 
nation start with a hazard is 
identified as having the 
most complete and easiest 
access to exposure and 
vulnerability data.  
It is recommended to 
partner with the right 
people with the right skills. 
E.g.. statistics, 
epidemiology, social 
scientists, sectors 
(transport, electricty) 
 
Start with a stakeholder 

The data can be perceived, or 
is, high value to some 
organisations, so there will be 
reluctance to provide it.  
Potential disagreement with 
commercial weather 
providers.  
 
 
WMO is a member 
organisations of nations, not 
met agencies. Need to ensure 
people are represnting and 
engageing across all 
stakeholders in their country. 
WMO provides 
recommendations (i.e. it is 
not the answer) 
 



analysis about what the 
problem we are trying to 
solve.  
Establish engagement plans 
and MOU's with agencies. 
There is an opportunity for 
WMO to potentially help 
with guidelines for doing 
this.  
There is an opportunity to 
use projects to make 
progress. These can provide 
sharing agreements and 
collection of data with 
partners (e.g. hospitals) and 
work to a mutual benefit.  
 
Prototyping new services 
(or table top exercises) is a 
proven way of showcasing 
the value that further 
investment can provide.  
Spend more on 
communication and 
outreach 
There needs to be a cultural 
change for NHMS 
forecasters. So this will 
need to be part of their 
training.  
 
This sort of engagement 
needs to be a defined role 
of a person (or group 
ideally) in each NHMS. 
Along with this, the strategy 
needs to be agreed and 
supported across the 
organisation by all people 
who engage with partners. 

 
Gaining approval for 
investment.  
Cultural shift required 
 

    
 3. Do partners really need 

uncertainty information rather 
than determinstic 
recommendations? If so, what are 
the best ways to convey it, what 
means do not work, and what 
infrstructure and expertise is 

YES they do need 
uncertainty information 
rather than just 
deterministic. 
Comment from UK Health: 
"We find it extremely useful 
for our operations" 

Is there any international 
infrastructure that can be 
accessed? 
Infrastructure investment will 
need to be strongly 
advocated for, demonstrating 
benefit of. 



needed to provide it?  It was commented that best 
practice is to provide 
probabilities, scenario 
information, and reliability 
information for users to 
make informed decisions. 
It was suggested that WMO 
should provide guidelines 
on the provision of 
probabilistic data, worst 
case scenarios etc.  
The best method to convey 
uncertainty is to have 
experts talking to experts. 
E.g. embedded mets within 
fire agencies is a good 
example.  
 
 
End to end process so it will 
"impact" on all of our 
current infrastructure 
Potentially a common 
operating picture (sharing 
of data, intelligence in real 
time) supported by 
standard operating 
procedures. This is to 
ensure the total situation is 
understood.  
 
 
 
 
The social and economic 
benefit for the country will 
need to be absolutely clear. 
Strategies to achieve this 
could include: 
1. Developing case studies 
of successes in this area, 
even from other countries. 
(e.g. reducing number of 
tornadoe deaths) 
2. Starting with one hazard, 
perhaps the highest priority 
or one with good 
supporting data. 

 
 
 
 
 



3. Use the skills of 
economists to do cost 
benefits analysis 
 
Scenarios - what if. If we do 
this then this happens. 

    
 4. How can providers and users 

work together to advocate for the 
importance of establishing IBFWS 
to those who fund and otherwise 
support them? As part of any 
recommended solution(s), 
consider how we can best 
measure the value of IBFWS to 
demonstrate its value. 

The social and economic 
benefit for the country will 
need to be absolutely clear. 
Strategies to achieve this 
could include: 
1. Developing case studies 
of successes in this area, 
even from other countries. 
(e.g. reducing number of 
tornadoe deaths) 
2. Starting with one hazard, 
perhaps the highest priority 
or one with good 
supporting data. 
3. Use the skills of 
economists to do cost 
benefits analysis 
 
Scenarios - what if. If we do 
this then this happens. 

Restrictions in some countries 
to provide funding, or raise 
their own funds. It is not a 
once size fits all 

    
 

 


