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Forecasts and decision-making

What is a forecast?

What kinds of forecasts exist?

What makes a forecast good?



Predictions are everywhere!

Weather forecasts
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The focus of today: Seasonal water supply volume forecasts
(available in a variety of formats)

NWS formats: NRCS formats:



Location

Elements of a forecast:
Location, Time, Magnitude, Probability
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Elements of a forecast:
Location, Time, Magnitude, Probability



Location

Time Period
“Most Probable”*

Water Volume

Historical Average

Error Bounds

*Term retired in 2005 – now just 
50% exceedance value

Elements of a forecast:
Location, Time, Magnitude, Probability



Ways of expressing a forecast:

Ways of verifying forecasts:

Categorical – Did you predict the right category?

Deterministic – Was the observed amount very far from the forecast?

Probabilistic – Was the outcome unlikely? 

Categorical – “It will rain”

Deterministic – “It will be 45 degrees”

Probabilistic – “There is a 90% chance of rain”



Water supply forecasts are probabilistic at their core, 
but most products are deterministic



Climate forecasts are probabilistic too, 
but mostly they’re discussed categorically

Tilts in the odds



What is the “Climatology” forecast?

The safest forecast in the absence of skill or a signal…

But what is “normal”?
Standard definition is the 30-year normal, 1971-2000.

Long enough to be stable, recent enough to be relevant.

“Baselines” are useful for determining skill, or
how much better a forecasting system is, comparatively.  

Can use climatology, persistence, or even another forecast method.



Resolution versus Reliability

Resolution/Sharpness:  How confident are your forecasts?  How much do 
they differ from climatology?  How much do you go out on a limb?

One of the best indicators of confidence is built into the forecasts – the “cone of uncertainty”

Graph from 1949! 58 years later…



Resolution versus Reliability

Resolution/Sharpness:  How confident are your forecasts?  How much do 
they differ from climatology?  How much do you go out on a limb?

Sharpness is important because 
forecast systems can sometimes 
achieve high skill scores over time 
by always predicting “average”
conditions, but the occurrence of 
extreme events may be more 
important to users.

Average ~7.9 maf

April 1 forecast 4.0 maf / 50%



Percent of time the observed should fall in different categories
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Resolution versus Reliability

Reliability:  Are you going out on the right limb?  When you make a 
statement, is it generally correct?  e.g. When you say there’s a 30% 
chance of rain, does it rain 30% of the time?



Forecast “Appropriateness”

Is this the most appropriate forecast given the information at hand?

Year
2006
2007

Apr 1 snow Apr-Jul obs
Animas at Durango

Apr-Jul fcst
68%
68%

68%
89%

Fcst - Obs
0%

-18%
57%
54%

07M31S

Was 2007 a “bad” forecast? 

In 2007, Apr-Jun precipitation was >400% what it was in 2006.

2006 Apr-Jul precip 3rd lowest on record. 

Maybe 2006 was the “bad” forecast with a lucky outcome?



Skill and Value are different

Consider also:
Timeliness

Cost to produce
Understandability

Relevance
Specificity

Transparency
Credibility

Ability to use

Skill is probably one of 
the hardest things on the list to improve



Summary
3 Classes of Forecasts:

Categorical, Deterministic, Probabilistic

At their core, all forecasts probabilistic,
but derived products are not. 

Resolution: 
How confident are the forecasts? Can you predict extremes?

Reliability: 
When you make a statement, are you generally correct?

Appropriateness: 
Are you using the best information on hand?

Skill is only one part of value and 
is one of the hardest things to improve


