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     On January 13, 2002, the American Meteorologic al Society 
     Council adopted the "Enhancing Weather Informa tion with 
     Probability Forecasts" Policy Statement.  The statement is 
     as follows: 
 
          Much of the informational content of mete orological 
          data, models, techniques and forecaster t hought 
          processes is not being conveyed to the us ers of weather 
          forecasts.  Making and disseminating fore casts in 
          probablistic terms would correct a major portion of 
          this shortcoming.  It would allow the use r to make 
          decisions based on quantified uncertainti es with 
          resulting economic and social benefits.  Widespread 
          implementation of probability forecasts w ould require 
          forecasters to become familiar with user needs, and 
          users to be educated on probability forec asts and how 
          to make optimum use of this new informati on.  The 
          American Meteorological Society endorses probability 
          forecasts and recommends their use be sub stantially 
          increased. 
 
     Although the AMS endorsement of probablistic f orecasting is 
     recent, some utilities, including nuclear util ities have   
     been utilizing weather forecasts based upon th is approach 
     for decades. 
 
     Utilities have specific needs that are often n ot met by the 
     information available to the general public.  Forecast 
     products have been developed that provide the information 
     utilities need in order to operate efficiently . 
 
     Examples of probablistic storm warnings will b e provided.  
     Some warnings utilize a probablistic color cod e system which 
     indicates the significance of a weather situat ion to the 
     users operation as opposed to indicating sever ity of the 
     storm (what may be severe to some may not be t o others). 
 
     The success of the probability forecast is dep endent upon 
     the training and education of the forecasters and the 
     forecast users.  The forecasters must understa nd the users 
     needs and the user must understand the meaning  and purpose 
     of the probability forecast. 
 
 
 
 
 
 



 
 
Forecasting with Probability Factors 
 
Utilities have utilized weather forecasts from priv ate weather 
consulting companies since the 1950's.  In the 1960 's, forecasts 
provided to utilities included probability factors.   Probability 
forecasts allow meteorologists to provide the users  with more 
information than is available on television, radio or the 
internet.  Most people are familiar with probabilit y as it 
relates to precipitation, however probability facto rs can be 
utilized for any forecast parameter. 
 
The probability forecast not only allows the meteor ologist to 
inform the client of the weather that he is predict ing to occur, 
but also provides the client with an alternate fore cast (if what 
I am forecasting does not occur, the weather condit ions will 
likely be ....).  One may view this type of probabi lity 
forecasting as a primary and a secondary forecast.  As an 
example, a primary forecast of an 80 percent chance  of 2 to 4 
inches of snow along with a secondary forecast of a  20 percent 
chance of 3 to 5 inches of snow indicates that the meteorologist 
is 80 percent certain that 2 to 4 inches of snow wi ll fall, 
however, if the forecaster is incorrect, there will  likely be 
slightly more snow (this is the 20 percent probabil ity for 3 to 5 
inches of snow).  Any weather parameter or weather related factor 
can be forecast in the same way.  
 
Figure 1 is an example of a severe storm warning fo rm utilized by 
Murray and Trettel, Incorporated.  This form is use d by various 
types of clients, including electric utilities. 
 
Combinations of forecast probabilities can be utili zed to provide 
forecast information.  If a forecast for the start time of 
precipitation indicates a 60 percent probability of  precipitation 
beginning between 1 p.m. and 3 p.m. and a 40 percen t probability 
of precipitation beginning between 3 p.m. and 5 p.m ., the 
meteorologist is indicating that precipitation is l ikely to begin 
between 1 and 3 p.m. (more likely between 2 and 3 p .m. because 
the alternate forecast is for a later time period),  however, if 
the forecast is incorrect, the start time will be l ater rather 
than earlier.  The following examples interpret met eorologists 
forecasts based upon probability combinations: 
 
     TIME OF BEGINNING OF PRECIPITATION 
 
TIME BLOCK          PROBABILITY COMBINATIONS 
 
1-3 PM              60%       70%       80%       9 0%       100% 
3-5 PM              40%       30%       20%       1 0% 
 
Probable 
Start Time         2-3 pm    2-3 pm     2 pm      2  pm      2 pm 
 
 
 
 



 



The above scenario indicates that precipitation wil l not begin 
before 1 p.m. or after 5 p.m.  Increasing probabili ty of the 
beginning time of 1 to 3 p.m. indicates increasing likelihood of 
precipitation beginning in the middle of the time b lock (2 p.m.). 
 
     TIME OF BEGINNING OF PRECIPITATION 
 
TIME BLOCK          PROBABILITY COMBINATIONS 
 
1-3 PM              40%       30%       20%       1 0% 
3-5 PM              60%       70%       80%       9 0%       100% 
 
Probable 
Start Time         3-4 pm    3-4 pm     4 pm      4  pm      4 pm 
 
The above scenario indicates that precipitation wil l not begin 
before 1 p.m. or after 5 p.m.  Increasing probabili ty of the 
beginning time of 3 to 5 p.m. indicates increasing confidence of 
precipitation beginning in the middle of the time b lock (4 p.m.). 
 
     DURATION OF PRECIPITATION 
 
DURATION       PROBABILITY COMBINATIONS 
 
3-6 Hours           60%       70%       80%       9 0%       100% 
6-12 Hours          40%       30%       20%       1 0% 
 
Average Duration  5-6 hrs   4-5 hrs   4-5 hrs   4-5  hrs   4-5 hrs 
Maximum Duration   12 hrs    12 hrs    10 hrs    8 hrs     6 hrs 
 
The above example indicates that precipitation dura tion will be 
at least 3 hours and in no case greater than 12 hou rs.  
Increasing probability in the 3 to 6 hour duration indicates the 
increasing confidence in the 4 to 5 hour duration. 
 
     DURATION OF PRECIPITATION 
 
DURATION       PROBABILITY COMBINATIONS 
 
3-6 Hours           40%       30%       20%       1 0%        
6-12 Hours          60%       70%       80%       9 0%       100% 
 
Average Duration   6-7 hrs   7-8 hrs   8-10 hrs 8-1 0 hrs  8-10hrs 
Maximum Duration    12 hrs    12 hrs    12 hrs    1 2 hrs   12 hrs 
 
The above example indicates that precipitation dura tion will be 
at least 3 hours and will not exceed 12 hours.  Inc reasing 
probability in the 6 to 12 hour duration indicates the increasing 
confidence in the 6 to 12 hour probability. 
 
 
 
 
 
 
 
 



 
 
 
Operational Color Code 
 
A color code system, using probability factors, can  be used to 
indicate the severity of a weather situation.  Diff erent clients 
have different concerns.  A prediction of 6 inches of dry snow 
would have a great impact for a department of trans portation, but 
may have only a limited effect on an electric utili ty (6 inches 
of wet snow would likely impact transmission lines) . 
 
The purpose of the color code is to give a maximum amount of 
information in a minimum amount of time.  It makes the subtle 
transition from a "meteorological forecast" to an " operational 
interpretation."  The color code is an extra step t o provide not 
only the weather forecast but also the interpretati on of the 
effect of that forecast on operational problems for  the client.  
It is designed primarily for supervisory personnel and presents 
weather forecasts in terms that are quick and easy to use and 
interpret, yet effective in results. 
 
The colors used are green, yellow, red and black.  Their 
explanation and description are given below.  The c olor code is 
given in terms of Probability Factors, expressing t he probability 
of occurrence of the various color combinations. 
 
 
Condition Green:    The weather pattern is unfavora ble for the 
                    development of "trouble conditi ons.  This 
                    color is used in combination wi th yellow or 
                    red to indicate the certainty o f the forecast  
                    When green is used in combinati on with 
                    another color, the probability factors of the 
                    various colors will total 100%.  
 
Condition Yellow:   The weather pattern is favorabl e for the 
                    development of meteorological c onditions that 
                    indicate the need for a weather  warning, 
                    however, the forecast weather c onditions are 
                    expected to be of the type and intensity that 
                    will have little or limited eff ect on client 
                    operations. 
 
Condition Red:      The weather pattern is favorabl e for the 
                    development of meteorological c onditions that 
                    indicate a need for a weather w arning and the 
                    forecast weather conditions are  expected to 
                    be of the type and intensity th at will have a 
                    significant effect on client op erations. 
 
 
 
 
 
 
 



 
 
 
Condition Black:    The weather pattern is favorabl e for the 
                    development of meteorological c onditions that 
                    indicate the need for a weather  warning and 
                    the forecast weather conditions  are expected 
                    to be of the type and intensity  that will 
                    have a major effect on client o perations. 
 
Using probability factors in combination with the a bove color 
codes, the user can get a quick indication of the s everity of the 
situation before learning the details of the foreca st.  The 
following color code combinations indicate the mete orologist's 
interpretation of the effect of the expected weathe r on client 
operations: 
 
G6Y4 (Green 60%, Yellow 40%) - Borderline situation .  No trouble 
     expected. 
 
Y6G4 (Yellow 60%, Green 40%) - Borderline situation .  Localized 
     problems possible. 
 
Y7G3 through Y10 (Yellow 70%, Green 30% through Yel low 100%) 
     Increasing forecaster confidence of localized problems. 
 
Y9R1 through Y6R4 (Yellow 90%, Red 10% through Yell ow 60%, Red 
40%) 100% chance of some trouble as yellow decrease s and red 
     increases.  Forecaster is indicating decreasin g confidence 
     of which it will be, a yellow condition or a r ed condition. 
 
R7Y3 through R10 (Red 70%, Yellow 30% through Red 1 00%) 
     Forecaster is indicating increasing confidence  in 
     significant trouble.  100% chance of trouble.   
 
R6B4 through R10 (Red 60%, Black 40% through Red 10 0%) 
     100% probability of significant trouble with t he forecaster 
     leaning toward significant but possible major trouble.  As 
     the probability of black decreases, the foreca sters 
     confidence in a red condition is increasing. 
 
R6B4 through B10 (Red 60%, Black 40% through Black 100%) 
     Major trouble with increasing forecaster confi dence. 
 
 
Brief summary of color code: 
 
     Green - No trouble expected. 
     Yellow - Little or limited effect. 
     Red - Significant trouble 
     Black - Major Storm 
 
 
 
 
 
 



 
 
Many clients utilize the color code for their opera tions.  An 
electric utility may hold over maintenance crews if  the forecast 
indicates a red condition (significant trouble).  T he same 
utility may retain a small percentage of the crew i f a yellow 
condition (limited trouble) is indicated by the for ecast. 
 
Education 
 
Meteorologists must have an understanding not only of the 
implications of the color code and probablistic for ecast, but 
must also understand the operations of their client s.  As 
mentioned earlier, what may be a red condition (sig nificant 
trouble) for one client may be a yellow condition ( little or 
limited trouble) for another client.  In addition t o the type of 
operations performed by individual clients, the met eorologist 
must know the location or locations that are critic al to the 
client while determining the color code and weather  forecast 
information.  Some utilities may cover large servic e areas, 
however population density may dictate the how the forecaster 
wishes to present color code portion of the forecas t. 
 
The client utilizing the forecast must also be educ ated.  
Numerous probability forecasts of color code, preci pitation type, 
beginning time, duration, storm characteristics, te mperature and 
wind can be confusing unless the user is familiar w ith the 
information the meteorologist is attempting to conv ey.  In some 
cases, clients have been utilizing probability fore casts for 
decades and are familiar with the information being  provided.  
Users that are utilizing probablistic forecasts for  the first 
time must have the concept explained to them.  Thos e providing 
the forecasts should meet with new clients (and in some cases old 
clients as much turnover exists in today's economic  climate) to 
explain the concept of probability forecasts.  Trai ning sessions 
can be held  for individual clients or groups of cl ients.  
Forecast examples should be presented.  Even client s that have 
been utilizing probability forecasts for many years  can benefit 
from getting an explanation of probablistic forecas ting from a 
professional meteorologist.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
Examples 
 
The following pages are examples of probability bas ed forecasts 
that have been provided by Murray and Trettel.  Eac h client often 
dictates the format of the forecast or warning form .  Space does 
not permit providing all types of forecasts current ly being 
provided. 
 
Example 1 is a Snow and Ice Warning provided by Mur ray and 
Trettel to the Village of Winnetka, IL in March, 19 50.  The 
probability forecast approach was not in place at M urray and 
Trettel at this time.  Probability factors as provi ded in 
examples 2 and 3 began in the 1960's. 
 
Example 2 is an example of Snow and Ice Warning pro vided to 
numerous clients in northeast Illinois in January 1 999.  This 
storm produced over 20 inches of snow in some locat ions.  The 
page following the Snow/Ice Warning is a snowfall r eport 
indicating snowfall amounts throughout northeast Il linois for the 
storm which began on 1/1/99.  The snowfall report i ncludes Lake 
Effect snow that fell prior to the main system snow  (indicated by 
the 10 a.m. Friday snow began time). 
 
Example 3 is a Severe Storm Warning form currently being utilized 
by some electric utilities. 
 
Example 4 is an example of a Severe Storm Warning w ith a color 
code of Red 7, Black 3 (Red 70%, Black 30%).  This warning calls 
for isolated thunderstorms with local high winds.  The start time 
will be 4 p.m. (no earlier than 3 p.m., no later th an 7 p.m.), 
the duration will be approximately 3 hours (not mor e than 6 
hours).  Winds will be from the southwest, shifting  to the 
northwest at 20 to 25 miles per hour and gusting to  50 miles per 
hour.  Locally severe storms will cover 1/10 to 5/1 0 of the 
service area and will be intermittent.  The main tr ouble will be 
due to lightning and wind. 
 
 
Conclusion 
 
The recent Policy Statement from the American Meteo rological 
Society concerning Probability Forecasts supports f orecasting 
principles and techniques utilized by private secto r 
meteorologists for over 35 years.  The philosophy a nd knowledge 
exist to expand probablistic forecasting.  The next  step is to  
educate forecasters and users. � 











 


