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Brief biography… 
•  Geographer / hydrologist 
•  PhD in modelling flood risk (U. Bristol) 
•  Worked on communication of uncertainty (PhD internship with Met Office) 
•  Moved into interdisciplinary work on usability of forecasts, with 

anthropologists and physicists (U. Oxford) 
•  Recently started a Leverhulme fellowship looking at usability of global flood 

forecasts for humanitarian response (U. Reading) 
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Challenges for using uncertain 
 forecasts and predictions 

•  What defines a successful forecast? Not just model 
accuracy that is important 

•  What are the challenges of communicating and 
disseminating ensemble forecasts? 

•  How are those challenges being met? 

(Not really talking about climate modelling, but there are subtle 
and less subtle differences) 
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So how do you make [issue]  
a good forecast? 

[Definition of forecast I use for this talk, defining things is very 
important!] 
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You can’t 
have an 
early 
warning 
system 
without a 
warning O
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But it is no use 
without being 
adequately 

communicated 
and trusted 
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Forecast 
Skill 

Effective 
dissemination SUCCESS! 
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An extreme event: Hurricane Sandy 
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“ 

” “Hazards, risks, advice, how far should we go?” – EMS2013 Plenary Discussion 
 
- Reflected concern and frustration that forecasts were not being acted upon 



Typhoon Haiyan 

“The forecast predicted the typhoon hitting the 
Philippines well in advance, why was the 
humanitarian response so slow?” 
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Snow in UK 
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“Why do people still drive when snow is 
forecast?” 



Evacuation 
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Clip: Ignoring advice to evacuate 



Weather Forecasts Are For wimps: Why Water  
Resource Managers Do Not Use Climate Forecasts 
(Rayner et al. 2005) 
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Priorities for water 
resources industry in 
US: 
 
1)  Water coming out 

of tap 
2)  Clean water 
3)  Cheap 
 
 



Let’s start with communication: 
 
What is currently out there? 
Is it being understood? 
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Is this useful 
information? 

14 
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Met Office Android App 

Is this useful 
information? 

Reliability: 
e.g. a prediction that says a 6 will be rolled 

on 1 in every 6 occasions Resolution: 
e.g. how much a prediction differs from the 

climatological average 

Weatherspark.com 
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Communication: 
 
The public 
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Communication of ensemble forecasts 



Communicating complex 
ensemble forecasts is too 
difficult  
(Is there one good way of 
presenting them?) 

Probabilities will be seen 
as a get-out clause 
(Meteorologists are just 
covering their backs) 

People won’t understand what 
the probability refers to 
(reference class errors such as this) 

People won’t be able to make 
use of the extra information (Is it 
just converted to a binary 
prediction?) 

What prohibits organisations from presenting 
information from an ensemble forecast? 
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Why do meteorologists want to 
present uncertainty to the public? 



Communication 
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“Why doesn’t the BBC present 
uncertainty in its forecasts?” 



Met Office Weather Game 

How confident are 
you about each 
shift – tests ability 
to assess 
probability from 
presentation 

Choose location or shift – tests 
ability to understand relative 
probability from presentation 



Weather game results 

•  On average, participants presented with probabilistic information 
scored better than those with the deterministic forecast 

•  No real difference when rainfall probability is accompanied by a 
graphical representation, might even cause confusion 

•  In contrast, the graphical representations of temperature show 
improvement over the table of text 

•  For rainfall results at least, age and educational attainment are 
significant influences on a participant’s ability to interpret probabilities 

•  But there are limitations and assumptions in these conclusions, 
especially because this is just ‘everyday’ weather 
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What about the seasonal forecast? 

From http://www.metoffice.gov.uk/publicsector/contingency-planners 

http://
www.metoffice.gov.uk/
research/climate/
seasonal-to-decadal/gpc-
outlooks/glob-seas-prob-
skill 
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Communication: 
 
Audience  
considerations 
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Communication: 
 
Audience  
considerations 



Communicating probabilistic information from climate model ensembles—lessons 
from numerical weather prediction.  
Stephens E, Edwards T, Demeritt, D. (2012) WIREs Climate Change. 3: 409-26 

Considerations for communicating ensemble 
forecasts 
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So is communication the problem? 

Extreme weather events still lead to 
avoidable deaths, disruption and damage 

•  Is this because the forecast wasn’t 
understood? 

•  Is it because the forecast wasn’t trusted? 

•  Is it because the risks were not 
understood? 

•  Where does the responsibility lie for 
ensuring that people take the ‘right’ 
decision from a forecast? 

•  And what can we, as scientists, learn 
from answering these questions? 



Interdisciplinary Research 

“the value of a forecast system may not be solely 
related to the technical skill of the forecast model; 
through the course of its production, circulation and 
potential use it is likely to be influenced by a range 
of factors, which may be social/political/institutional 
as well as technical” 

(Haines and Stephens, in prep) 



Structure, management and evolution  
of forecast networks 
Increasingly not seen as a one-way dissemination 

General Public Businesses 
Emergency Responders 

 
 

Decision-makers 

Disseminators 

Model 
development Post-processing 

of model output 
Data collection 
and assimilation 

 
 

Researchers 

• Broadcasts 
• Websites 
• Direct to businesses 
• Internal to some 
organisations 

Outside influences, e.g. 
regulations 
Government  
Media 

Forecasters 
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Structure, management and evolution  
of forecast networks 

How can uncertain forecasts be effectively 
utilised? 
Balancing false alarms and missed events 
Dealing with low probability / high impact events 
Can probabilities be trusted? 
How can trust be promoted? 
How is media criticism dealt with? 



What can scientists learn from engaging  
with the wider forecast network? 

 
A better understanding of what aspects of a forecast are most useful to end-

users (e.g. forecast variables, lead times, metrics), therefore avoiding 
undertaking research that is irrelevant to what might actually be used (if that is 

your aim). 
 
How do you go about asking these questions? 
 
In many cases, not asking someone what they want, but engaging with them to 

work out together what they need. 
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Small group discussion topics 
 
Think of the scientific and communication challenges of the following scenarios: 

•  Your predictions have a range of uncertainty that you are confident in? 
•  Your model has a range of uncertainty but you know the actual uncertainty is 

much larger? 
•  You predict a low probability / high impact event?  
•  You predict something unprecedented (either in terms of magnitude, timing or 

location) 
•  Retrospective evaluation of your model against data shows that it has no skill 

in forecasting the variable that a decision-maker wants, which you have been 
providing to them for the last 8 years. 


