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PREFACE

During 1976 and 1977 , technical consultants assigned to
HQ 1 WW experienced difficulty accomplishing evaluations of
subordinate unit terminal forecast performance. It was
assumed that subordinate units were experiencing the same
difficulty . There was no diagnostic aid (except the unit PlOP
standard for the TAF) available to use in reviewing the end-of-
month summaries. In particular , there were no historical data
in existence with which to compare the various elements on the
end—of-month TAFVER summary--prefigurance, post-agreement,
optimistic and pessimistic bias , etc . It was felt that
historical terminal forecast performance data could serve many
useful purposes. This technical report describes the elements
of the historical tables that were prepared and various ways
the tables can be used.
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I . INTROD U CTION

In early 1978, 1 WW/DON compiled and published historical
terminal forecast performance tables for Det 2 , 1 WW

‘
I (Andersen AFB , GU); Det 5, 1 WW (Clark AB , P1); Det 7, 1 WW

(Wheeler AFB, HI); Det 8, 30 WS (Kadena AB , JA); Det 10, 30 WS
(Kunsan AB , KR); Det 15, 30 WS (Osan AB, KR); and Det 17,
30 WS (Yokota AB , JA). The period of record of the tables was
as follows: 30 WS units--lO years; 1 WW direct reporting
units--S years (Det 7 tables only 2 years). The historical
terminal forecast performance tables were designed to be
used as objective diagnostic aids. The remainder of this
technical note will describe the elements of historical
tables and ways to use the tables.

II. ELEMENT S OF THE HISTORICAL TERMINAL FORECAST PERFORMANCE
TABLES .

Figure 1 is an example of a historical terminal forecast
performance table. By examining the legend one can quickly
determine the month and period of record of that particular
table. The data in the tables are forecast verification
statistics of all terminal forecasts issued during the period
of record. Considering this, the tables should provide a
good indication of typical terminal forecast performance at
the unit, strong and weak areas, and an excellent, diagnostic
tool with which to perform technical evaluations of unit
forecast performance.

The contingency tables for the 3, 6, 12, 24 and all hour
periods show forecast and observed conditions for the period
of record . Looking at the 3 hour table in Figure 1, the
“33” means that Category C was forecast 33 times when
Category D was observed during the 10 year period of record.
Category A, B, C, and D have the same ceiling and visibility
values as the AWS TAFVER categories.

Visibility
Category Cloud Ceiling (Ft) (Statute Miles)

A £ 200 £ 1/2
8 200 to ~ 1000 1/2 to ‘ 2
C 1000 to ~ 3000 2 to ~ 3
D ~~~3000

“SS” is the Heidke Skill Score computed using the data in
the contingency table. Note that there are separate Heidke
Skill Scores for 3, 6, 12, 24, and all hours by month. The

1
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Heidke Skill Score (SS) is calculated by the following
formula:

SS = F — D
T-  D

F = Number of correct forecasts.
T = Total number of forecasts.
D Number of correct forecasts which could be

expected purely by chance.

SS, then, determines the number of forecasts which cOuld
have been hit by chance, eliminates them, and computes a score
based upon the remainder, “those not attributable to chance.”
1r the 3 hour contingency table, the Heidke Skill Score was
calculated as follows:

SS (1+14+56+967) — (2x11)+(23x54)+(].llxllO)+(1042xl003)

1178

1178 — (2x11)+(23x54)+(lllxllD)+(10tl.2x1003)

1178
SS .49885

“OS” arid “PB” are optimistic and pessimistic bias (i.e.,
percent of total forecasts that were optimistic and pessimis-
tic). Looking at the 3 hour contingency table again, the OB
and PB were calculated in the following manner:

OB = 2+1+7+21+19+49 = .08404 (8.4% of all forecasts were

1178 optimistic)

PB = 0+0+5+1+2+33 .03480 (3.5% of all forecasts were

1178 
pessimistic)

Next let’s examine the “PrefiguraDce’ table in the upper
right corner of the form. Prefigurance is the capability of
correctly forecasting any weather event.

Pref igurance number of correct forecasts

number of observed occurrences

3
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For the 3 hour contingency table and Category A , prefigurance
is calculated as follows :

Prefigurance ]. .09091
11

Now let’ s move on to the post-agreement table. Post-
agreement is the reliability of the forecasts that were
issued.

Post-agreement number of correct forecasts

number of forecasts issued

For the 3 hour contingency table and Category A , the post-
agreement is calculated as follows :

Post-agreement 1 .50

2

In the “Missed Category” table , the percent of total
forecasts that were 3, 2, and 1 category optimistic and
pessimistic misses are listed. Using the 3 hour contingency
table , the percent of 1. category optimistic misses is
calculated as follows:

Percent of
1 Cat Missed 2+21+49 (Fcst/Obsd: .06112

1178 B/A, C/B, D/C)

(Total Fcsts) (or 6. 1% of all 3 hr
fcs ts missed
optimistically by
one category)

The .88115 in the “3 HR” column means that 88.115 percent of
3 hour forecasts were correct.

After studying the above , one must conclude that the
historical terminal forecast performance tables merely
summarize a unit’s past terminal forecast performance. The
data in the tables take into account (1) unit location and
associated weather , (2) seasonal variations of weather over
the period of record , (3) technical capabilities and limita-
tions of all assigned forecasters , and (4) the effects of
new developments , new equipment, and/or new forecasting
techniques , forecast studies , and other aids used during the
period of record.

This sect ion was designed to acquaint you with the
various items in Figure 1. In Section III, we suggest way s
to use the historical terminal forecast performance data.

4
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III. WAYS TO USE THE HISTORICAL TERMINAL FORECAST PERFORMANCE
TABLES.

‘1. ~ historical terminal forecast performance tables canbe used in a number of ways. We will first provide a list of
the way s that the data can be used, then we will discuss
each proposed use. Examples will be provided to illustrate
some of the ways. You may identify additional applications
to use in your local technical enhancement program.

LIST OF WAYS TO USE HISTORICAL TABLES

1. In conjunction with TAPVER end-of-month summary , to
accomplish a technical evaluation of the unit’s terminal
forecast performance.

2. As an aid to alert forecasters to forecast problems that
traditionally have occurred during the next month or next
quarter.

3. As a tool, the station chief can use to technically
evaluate individual forecaster performance .

4. As an aid to alert forecasters of the number of times the
low categories occurred at the verification times during the
period of record.

5. As a tool, to help the station chief direct technical
improvement efforts or additional training.

6. As an aid to guide TAP preparation.

7. In numerous other unit programs or activities such as
Metcons , TAP bust review program, end-of-month performance
evaluation to Detco, forecaster indoctrination training
program, seminar program, evaluating OPSVER performance where
forecast thresholds coincide with TAFVER categories.

8. As an aid to determining the unit’s capability and
limitations for providing support to operational thresholds
which closely approximate the AWS TAFVER categories.

9. As a tool to assist wing or squadron technical consultants
in determining the need for special technical consultant
visits and how to prepare for those visits.

1. Used in conjunction with the TMVER end-of-month summary
to accomplish a technical evaluation of the unit’s terminal
forecast performance. The information presented in the

5
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historical terminal forecas t performanc e data will make the
information in the end-of-month TAFVER summary have meaning .
Figure 2 is a portion cf a Jan 78 TAFVER summary . We
computed the Heidke Skill Score and entered the score
achieved by the unit on its 3 and 6 hour forecasts during
Jan 78. (You will note on the end-of-month TAFVER summaries
you receive that we enter the Heidke Skill Scores for 3, 6,
12 , 24 and all hours.)

The SS of .2225 for the “3 Hour Forecast Summary ” in
Figure 2 is less than the 55 of .49885 in Figure 1. This is
a clue to look closer at the performance . At this point we
wish to emphasize that the Heidke Skill Score is just one
measure of unit technical performance; all diagnostic data
should be considered when evaluating unit technical perforn.--
ance regardless of SS.

In Figure 2 the percent of correct forecasts is 87.1. In
the “Missed Category” table of Appendix 1 the corresponding
number is .88115 or 88.1 percent correct. Therefore , the
percent correct achieved in Jan 78 by this unit is only one
percent below historical performance.

In Figure 2 the percentages of optimistic and pessimis tic
forecas ts are 8.87 and 4.03 , respectively. Appendix 1
corresponding numbers are 8.40 and 3.48. These data indicate
the lower percent correct forecasts versus historical data
were due to larger than historical optimism and pessimism.
Also, forecas ters continued to be much more optimistic than
pessimistic.

In Figure 2 the prefigurances at 3 hours for Categories
A , B, C, and D are 0, 14.2, 14.2, and 96.3 , respectively .
The Figure 1 corresponding numbers are 9.09 , 25.93 , 50.91 ,
and 96.41. Unit capability with Categories B and C was not
good .

In Figure 2 the post-agreements at 3 hours for Categories
A , B , C, and D are 0, 33.3 , 20.0 , and 91.3. The Figure 1
corresponding numbers are 50.0 , 60.9 , 50.145 , and 92.80.
Forecast reliabili ty for all categories fell below historical
performance at the unit.

Next , let’s compare the percent of forecast m~~’~ es by
category :

+3 +2 +1 —1 — 2 — 3
Figure 1 .59 1.69 6.11 3.23 .17 .08
Figure 2 0 ‘4.03 4.84 3.23 .81 0 

~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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These data indicate +2 misses were over twice as great as
historical performance; -1 misses were equal to past
performance ; -2 misses were more than twice past performance.
A commendable observation is the lack of 3-category busts
during this period . So this illustrative example suggests
the need to reduce the optimism of 3 hour forecasts and work
on Category B and C misses. Since the +2 misses were more
than twice as great as historical performance , the station
chief might ask forecasters to do postanalyses of two
category optimistic misses involving Category B and one
category optimistic misses involving Category C when the
trend of the TAP was far off.

Without the historical terminal forecast performance data,
the technical evaluation by the station chief would only
include comparing station performance versus persistence
performance with an eye on the unit PlOP performance standard
developed by 1 WW. The historical data promote full use of
the forecast verification data in the TAFVER end-of-month
summary . Results of these postanalyses should be shared with
other forecasters in the manner determined best by the station
chief.

2. Used as an aid to alert forecasters to forecast problems
that traditionally have occurred during the next month or
next quarter. Prior to the beginning of a new forecast month
or quarter , the station chief could review the applicable
historical tables and emphasize to assigned forecasters likely
performance and “difficult-to-forecast for” categories and
time periods. For example, after a review in Dec 78 of the
Jan 78 historical data (see Figure 1), the station chief
might highlight the following items to unit forecasters :

a. Historical data suggests that our lowest percent
correct in January will occur at the 24 hour period.

b. OB and PB figures for the 3, 6, 12, and 24 hour
periods reflect that “optimism” is likely to cause the
majority of our forecast misses in January.

c. Due to the infrequent occurrence of Category A and
low forecast skill , we need to review the synoptic situations
(i.e., case studies and bust reviews) for Category A condi-
tions. Also, noting the low skill forecasting Category B,
the station chief might direct use of a new forecasting technique
to try and improve capability and reliability of forecasts.

We think 1WW units wi th personnel assigned oi~ shor t tours
will benefi t by implemen ting these procedures.

8
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3. Used as a tool the station chief can use to technically
evaluate individual forecaster performance. To do this, the
station chief or individual forecaster would have to compile
performance data to compare with some or all of the historical
data. If one or a couple of forecasters are logging the
majority of forecast misses , the station chief might ask them
to compile tables as in Figure 1 on their forecasts. They
could gain insight into their weaknesses if they compare
their performance to the historical tables and point out
their shortfalls to the station chief. They could discover
those categories and time frames for which it might benefit
them to do postanalyses or question other forecasters on clues ,
hints, etc., that led them to successful forecasts . The
station chief could use the historical data versus perform-
ance comparison to learn those areas in which to assist
individual forecasters c~’.uring metcons or preparation of the
TAF worksheet.

4. Used as an aid to alert forecasters of the number of
times the low categories occurred at the verification times
during the period of record. The tables will clearly show that
repeated forecasts of low categories (i.e., Cats A and B) are
imprudent at certain locales and time periods during specified
months. Based on Figure 1, we conclude that repeated fore-
casts of Category A at 6, 12, or 24 hours are imprudent .

5. Used as a tool to help the station chief direct technical
im~rovement efforts or additional traininZ. When the station
chief’s comparisons of historical data versus end—of-month
TAFVER statistics over a couple or several months revealed
a pattern of contemporary forecas t weaknesses , he should
direct one or more of the following actions.

a. Preparation of postanalyses focused on specified
forecast weaknesses.

b. Inclusion of new or revised forecast techniques in
the local analysis and forecast program (LAP?) and/or into
the TAF preparation worksheet.

F c. Preparation of case studies and presentation to or
review by unit forecasters.

d. Renovation of the forecast discussions prior to TAF
completion with special attention given to forecast weaknesses.

e. Initiation of a request to higher headquarters for
assistance (e.g., cop ies of applicable forecast studies at
other units , technical 1ite~’ature on forecasting techniques ,
or some type of special as~~ stance from USAFETAC).
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f. Initiation of a unit follow-on training effort on
forecasting ceilings and visibilities associated with
specified synoptic patterns or weather phenomena.

6. Used as an aid to guide TAP preparation. This has been
touched on previously under item ‘4 and elsewhere. Basically ,
the historical tables give a forecaster a feel for the
advisability of forecasting low categories , whether the
forecaster can benefit by being less optimistic or pessimistic
and at what time periods to spend the most time trying to
devise a logical forecast.

7. Used in numerous other unit programs and activities such
as metcons, TAF bust review program, end-of-month perform-
ance evaluation to Detco, forecaster indoctrination trainiri,g

F program, evaluating OPSVER _performance where forecast
F thresholds coincide with TAFVER categories. Those activities

not dealt with previousry in the above discussions really
require no clarification.

8. As an aid to determining the ~nit’s capability and
limitations for providing support to operational thresholds
which closely approximate the AWS TAFVER categories. If a
customer needs forecast support for some criteria near the
TAFVER criteria and asks what you anticipate your capability
is , you could use the historical data to estimate your
capability.

9. As a tool to assist wing or squadron technical consultants
in determining the need for special technical consultant
visits (TCVs) and how to prepare for those visits. At wing
and squadron PlOP standards are used primarily to accomplish
performance evaluations. When those evaluations indicate a
unit is faltering, a closer examination can be made by using
the historical terminal forecast performance data. Use of
those tables helps consultants isolate problems. Once this is
done, preparation can be made for special TCVs.

We have enumerated numerous ways the historical terminal
forecast performance data can be used. We are certain you can
think of others. By proposing all these ways to use the data.
we are not suggesting that the historical tables are a panacea
(i.e., a cure-all) or that every unit should use the tables
in the ways we have described. Your particular management
style should dictate how and how frequently you use the
tables. If this technical note has thoroughly acquainted you
with the elements of the historical tables and shown you some
useful ways to exploit the data that you hadn ’t previously
considered, our purpose in writing this publication has been
achieved .
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