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Outline

1. Types of forecast user and application 

2. What makes forecast information valuable to a user?  
–!Salience, Timeliness, Credibility, Understandability, Legitimacy 

Can we translate scientific information into useful knowledge? 



Global Per-Capita GDP
[from N. Silver: “The Signal and the Noise: Why 

So Many Predictions Fail - but Some Don’t”]



Types of forecast user and application

•  Hazard early warning - enhancing preparedness to high-impact 
weather events 

•  Management decisions in weather-sensitive operations 

•  Large range of users, from sophisticated to general





Pillars of GFCS 
!  User Interface Platform - to provide a 

means for users, user representatives, 
climate researchers and climate service 
providers to interact 

!  Climate Services Information System - to 
collect, process and distribute climate data 
and information according to the needs of 
users and according to the procedures 
agreed by governments and other data 
providers 

!  Observations and Monitoring - to ensure 
that the climate observations necessary to 
meet the needs of climate services are 
generated. 

!  Research, Modelling and Prediction - to 
assess and promote the needs of climate 
services within research agendas 

!  Capacity Development - to support 
systematic development of the necessary 
institutions, infrastructure and human 
resources to provide effective climate 
services. 

,  

User Interface 

Climate Services Information System 

Observations and  
Monitoring 

Research, Modeling  
and Prediction 
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Users, Government, private sector, research, agriculture, 
water, health, construction, disaster reduction, environment, 

tourism, transport, etc 
,  
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CAPACITY DEVELOPMENT 

Courtesy of R. Kumar Kolli, WMO
• http://cordex2013.wcrp-climate.org/index.shtml

http://cordex2013.wcrp-climate.org/index.shtml






Challenges to achieving seasonal forecast value

Forecast needs to be: 

• Salient: meet user’s needs 

• Credible  

• Understandable 

• Legitimate: Come from a 
trusted source

(often these concepts overlap)



Some Aspects of Salience

• Should be specific and timely –!opportunities for S2S 

• Should address decision-relevant variables, e.g. characteristics of 
local daily rainfall, monsoon onset date, river flow, drought  
–!tailoring of forecast information



Daily Rainfall in Gujarat, India: 1975
Total rainfall: 394mm 

Peanut Yields: 1360 kg/ha

Total rainfall 389mm 
Peanut Yields: 901 kg/ha

from Andrew Challinor

Daily Rainfall in Gujarat, India: 1981

Agricultural relevance of daily rainfall 

Peanut 
yields and 
rainfall in 
Gujarat, 

India



Monsoon Onset and Rice-planting area in Indramayu, Java

Start of planting changes 
from time to time, in 
planting season 97/98, 
start of planting delayed 
1 month due to delay 
onset of rainfall, 
increasing drought risk 
for the second crop, 
except in La-Nina years 

Source: Boer et al. (2004)
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Food security 
early warning, 

planning

Trade planning, 
strategic imports
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Timeliness: The agricultural risk & planning calendar

Time of year
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Forecast Lead Timeslead time and forecast skill

Weather forecasts (from 
initial conditions)

Seasonal forecasts (from 
SST boundary conditions)

Forecast 
Skill

Forecast lead 
time (days)

10 20 30 60 80 90

good

fair

poor
zero

Potential sub-seasonal 
predictability

(from MJO, land surface)

S2S
2 weeks – 2 months



IFRC/IRI Humanitarian Aid Example
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Source: M. Daly
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Climate change 
rising risks, trends, more 
surprises 

Decades, end of century

Seasonal forecasts 
level of risk in coming months 

next 3-6 months 
Weather forecasts 
impending hazard 

10 days or less

more specific information

more time to reduce risk

Using information across time-scales...

Short 
Lead 
Time

Long 
Lead 
Time

Photo: NASA

Source: Erin Coughlan



Credibility –!Can I trust the forecast?

• Must be well calibrated  

• Must convey forecast uncertainty: probabilistic forecasts  

• User needs access to forecast verification information



Calibration and Verification

Calibration: 
Forecast 

probabilities  
must be 

correct on 
average (no 

bias) 

Skill information 
should be easily 

accessible

(all seasons)



Understandability: Probabilistic or deterministic?
• People are not used to being presented 

with probabilistic information 

• Casual forecast users will prefer your 
best guess since they typically have 
many considerations (e.g. economic) to 
assimilate into their decisions 

• But this conveys no information about 
uncertainty  

• Thresholds (and probability of meeting 
them) can provide a user-centric 
probability format that makes sense

!"#$%&'()*+$),-./(%$'012)3.141,$5.6.(71$%#02()1.
(8$).9:$.(;,1:+$.,<$.$)1$579$.

from Adrian Tompkins



Thresholds

• More user-specific information 
about the forecast distribution 
can be presented using 
thresholds  

• May be more understandable 
than terciles



rather than this …



Flexible Format Probabilistic Forecasts



DJF Forecast: 

 Probability of  
1-in-5 year drought



clicking on a point  
over Philippines … Full PDF CDF



Credibility and Understandability
• Proper dissemination of forecasts and 

communicating their meaning is critical 

• Co-production of forecasts with 
intermediary agencies can help e.g. 
IFRC, WFP, National Met Services, 
Regional climate centres, agricultural 
extension services, agricultural 
universities … 

• Training courses organized by ICTP, 
WMO, APCC, IRI …



S2S Intermediate 
Users

Important Entry Points with Users

NMHSs, Local/
Province/National Govt, 

Ag Ext,  
NGOs, WMO Comms, 
Journalists …

Indirect Link with End Users via Intermediaries



Maprooms for Humanitarian Aid 

Source: IRI

developed in a partnership 
between IRI and IFRC



Legitimacy 

• The forecasts need to come from a trusted source 

• In the WMO system, the National Met Services play this role 

• The WMO Lead Centre is the intermediary between global 
producing centers (GPCs) and the NMSs



Outlook

4 MANAGING CLIMATE RISK IN WATER SUPPLY SYSTEMS
 

It is also important to recognize some of the limitations of climate 
forecasting.  In many cases, the skill of the climate forecast may not be 
su!cient for operational use, due to inherent physical predictability 
limits of regional climate or limited knowledge of climate processes and 
modeling capabilities.  Additionally, institutional barriers to the use of 
climate forecasts may exist, and water managers may be hesitant to apply 
new methods that could expose them to greater liability.  Because of the 
possible bene"ts from using climate information, innovative tools and 
management strategies should be developed to handle the complexity 
involved in using forecasts.  #is manual describes some of these tools 
and presents a robust approach to climate risk management.

Using climate information to manage 
climate risks and opportunities
Climate variability and change can o$er an array of both risks and 
opportunities for water resources systems.  Managers are responsible for 
minimizing the risks while maximizing the bene"ts of a system.  #e 
distribution of negative outcomes relative to opportunities is typically 
quite uneven, particularly if a system is managed well (Figure 1.3).  

Figure 1.3  
Normal distribution of 
outcomes. 
Stylized representation of a range 
of possible outcomes (such as 
crop yield) following a normal 
distribution (bell curve). There 
exists an outcome below which 
the system faces some degree of 
harm or, if the outcome is even 
more extreme, a disaster.  The 
white space to the right of the 
‘Harm’ threshold can be 
considered baseline outcomes 
(i.e., outcomes that result in 
neither harms nor benefits). An 
individual outcome leading to a 
harm or disaster has lower 
probability than an outcome 
resulting in baseline conditions. 
The green area represents 
possible benefits from the climate 
conditions. If a system is 
managed only to avoid harm or 
disaster, these benefits may not 
be enjoyed and could be 
considered forfeited opportuni-
ties. 
 

Source: Adapted from Brown 
and Hansen (2008)

Although climate information is only one input in the decision-making 
process, it can have a signi"cant e$ect on the outcomes for a water 
system.  #is manual outlines a three-step approach to using improved 
climate information and forecasts to manage climate risks and opportu-
nities.  Chapter 5 describes the recommended process, which begins by 
assessing the hydroclimatic risk for the system.  #is includes examining 

Can a [S2S] 
climate forecast 

help farmers 
avoid harm and 

disaster?

Or take 
advantage of a 

good year?

Distribution of good 
and bad years

for Rain-fed farmers 



Summary of main points
• “Applications” is a highly multi-faceted area 

• Much hinges on effective communication of what forecasts can and 
can’t say. This includes training. 

• Proper calibration and verification become critical for people to be 
able to act on a forecast 

• There is much to be done on all the above in the new field of 
seamless forecasting!


