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1. INTRODUCTION

Ever since its inception, the operational program that produces computer
worded forecasts (CWF's) for stations and zones (Glahn, 1978; Heffernan and
Glahn, 1979; National Weather Service, 1983b and 1983c) has been undergoing
improvement. Among the more important advancements have been the addition of
a 1200 GMT cycle version of the program, inclusion of combining of forecast
periods with similar worded forecasts, inclusion of warnings, improved
formatting of the CWF's including optional placement of the PoP statement,
improved precipitation type forecasts, and addition of a version of the program
that forecasters can interact with on AFOS. A discussion of some of these is
available in Bermowitz et al. (1980) and Bermowitz and Miller (1984).

Recently, two additional changes have been implemented that should result in
improved CWF's. The first is the addition of humidity to the descriptor used
in the temperature forecast so that phrases such as "warm and humid” and "hot
and humid” can occur. The second involves a changeover to the thunderstorm
probabilities (Reap and Foster, 1979) that appear on the FPC message (National
Weather Service, 1983a) along with appropriate threshold probabilities to
trigger the phrase "thunderstorms.” Included in the second change is the
addition of conditional probabilities of severe thunderstorms and associated
threshold probabilities (Reap and Foster, 1979) to activate the phrase “some
possibly severe.” These two improvements are the subject of this paper.

2. HUMIDITY

During the warm season, it is not uncommon, especially in the middle and
northern latitudes of the conterminous U.S., to modify the temperature descrip-
tor in a public weather forecast with an expression of relative discomfort
because of high humidity. Thus, a phrase such as "and humid” could be added to
"very warm,” "hot,” etc. when conditions warrant. The problem, of course, is
to define a threshold condition for some index above which expressions of
discomfort would be used. Unfortunately, this threshold condition tends to
vary from person to person depending upon such things as age and overall
health. It also can vary season to season. For example, an unusually warm day
during spring may feel uncomfortable, but that same day after a heat spell
during summer may feel relatively pleasant.

First, however, it is necessary to find an index of discomfort that would be
universally understood and easily interpreted by forecasters using the CWF so
that they can select a suitable threshold condition. Furthermore, the index
has to be available or easily calculated from the digital forecasts that form
the basis for the generation of the CWF phrases. A number of heat stress
indices are available, for example, apparent temperature, temperature-humidity
index, (THI) and humiture. For a concise discussion of these, see Quayle and
Doehring (1981). Another measure of discomfort when used in conjunction with
temperature and, therefore, a potential index, is the dew point temperature.



In general, apparent temperature, THI, and humiture are not that well known.
On the other hand, forecasters are familiar with the dew point as an indicator
of sultriness, simply because they regularly see it in the hourly observations.
For this reason and the fact that it is readily available in the matrix of
digital forecasts, dew point was selected as the discomfort index. Although
there would undoubtedly be some variation in the choice of a threshold dew
point among forecasters at a particular WSFO, it's probable that most fore-
casters can rather easily select an appropriate value for their locale that
will work reasonably well in the CWF.

Humidity in the form of the phrases "humid" and "and humid” will be added to
the temperature phrase in a given forecast period only when the phrase is
either "warm,” "very warm,” "hot,” "very hot," "continued hot," or "continued
very hot" and the dew point at the middle of that period is equal to or greater
than the threshold value. The threshold value has been set at 65°F for all
WSFO's and will remain there until we receive a request to change it. It
should be pointed out that the use of "humid" is entirely optional. If a WSFO
does not want to exercise this option, the threshold value can be set suffic-—
iently high so that it will never be exceeded. The fact is that "humid”
probably will not occur that often even if a reasonable threshold value is
used. The reason is that the temperature phrases that permit use of "humid"
occur when the predicted temperature is more than 6 degrees above normal, there
has been little change in temperature from the previous day, and the selected
amount of detail in the temperature phrase, or phrase complexity, is high (see
Glahn, 1978 and National Weather Service, 1983b for additional details). So,
for example, even if the dew point exceeded the threshold and a forecast max
temperature of 92°F was little changed from the previous day's max, but only
within 3 degrees of normal, then a temperature phrase that would permit "humid"”
would not appear.

It is possible to have a situation where "humid” would be used in one period
when the dew point slightly exceeds threshold and would not be used in another
period when the dew point is slightly below threshold. To avoid this situation,
the threshold dew point is made somewhat flexible. For example, if one daytime
period's dew point exceeds the threshold and the other daytime period's dew
point does not, the difference in dew points between these two periods is
computed. If this difference is 3 degrees or less, then "humid” can also be
used in that period in which the dew point is less than threshold.

Also, if a nighttime period's dew point is less than the threshold, but the
daytime periods on both sides of this nighttime period use "humid," then the
nighttime period will also use humid--provided the dew point for the nighttime
period is greater than or equal to the threshold value minus 4 degrees. This
i1s an attempt to account for the normal diurnal variation of dew point.
Furthermore, for the first period of the 1200 GMT cycle (a nighttime period
with no daytime period preceding it), "humid” can be used even if the dew point
is less than the threshold provided periods two and three have "humid," the dew
point difference between periods one and three is less than or equal to
3 degrees, and the first period dew point is greater than or equal to the
threshold value minus 4 degrees.



Fig. 1 shows an example of the use of "humid,"” specifically the phrase "and
humid” in the first and third forecast periods. In both of these periods, the
dew point at mid-period is either the same as or exceeds the 65°F threshold.
If one of the temperature phrases that allows "humid" to be used had appeared
in the nighttime period, then this period also would have contained "humid"
even though the mid-period dew point is less than threshold. In this case,
both daytime periods use "humid"” and the mid-period nighttime dew point (64°F)
is greater than the threshold value minus 4 degrees (61°F).

3. THUNDERSTORMS

Thunderstorm probabilities are used to add the phrase "and thunderstorms” to
“rain” or "showers," provided the 12-h probability is equal to or exceeds some
threshold value. Until recently, the thunderstorm probabilities used in the
CWF program were produced from MOS equations (Carter, 1975) derived specif-
ically for the CWF; these are not the same probabilities that appear in the FPC
message. When the CWF was originated, the FPC thunderstorm probabilities were
not available for 12-h periods. This necessitiated development of the addi-
tional thunderstorm equations for the CWF for three periods for the 0000 GMT
cycle and four periods for the 1200 GMT cycle.

A changeover to the FPC thunderstorm probabilities is desirable for two
reasons. First, improved FPC probability forecasts and threshold probabilities
as a result of a more rigorous development (Reap and Foster, 1979) should
result in better thunderstorm forecasts in the CWF. Second, forecasters are
more familiar with the FPC probabilities and their interpretation than with the
thunderstorm probabilities derived specifically for the CWF. This is espec-—
ially relevant when the CWF is used as a local program in an interactive mode.
Currently, the FPC probabilities and threshold values are available and are
used in the CWF program for all 12-h periods, except for the fourth period on
the 1200 GMT cycle where they are available for only the western United States
grid (National Weather Service, 1983a). For this projection, the original
thunderstorm probabilities derived for the CWF and single threshold value are
still used over the entire United States.

Threshold values are available for each of the eastern and western United
States grids and for the warm (Mar. 15-Sept. 30) and cool (Oct. l-Mar. 14)
seasons. They were selected on the basis of providing desirable verification
scores——see Reap and Foster (1979) for details. Warm (cool) season values
being used are 25 (16) and 22 (13) percent for the eastern and western United
States grids, respectively. For the fourth period on the 1200 GMT cycle, where
the original thunderstorm probabilities are still being used, the threshold
probability is 10 percent for both seasons and grids. As is the case for
humidity, threshold values can be changed by each WSFO and will be if requested.

Another change that has been recently introduced into the CWF thunderstorm
forecasts is the addition of conditional probabilities of severe thunderstorms.
This makes it possible for the phrase "some possibly severe" to be used after
"thunderstorms” in the first and second periods. For this to occur, the
conditional probability of severe thunderstorms must be equal to or exceed a
threshold probability, the PoP must be equal to or exceed 25 percent
(35 percent for those WSFO's that use "slight chance of” with a PoP of 30
percent), and the phrase "thunderstorm" must appear in the CWF.



As was the case for the thunderstorm probabilities, threshold values for
severe thunderstorms are available for each of the eastern and western United
States grids. However, thresholds for severe thunderstorms are available for
three, not two, seasons: spring (Mar. 15-June 15), summer (June 16-Sept. 30),
and cool (Oct. 1-Mar.l4). Threshold probabilities were selected on the basis
of providing desirable verification scores, but with a tendency toward higher
values to prevent overforecasting of the event. Spring (summer) (cool) season
values being used are 9 (7) (6) and 14 (12) (11) percent for the eastern and
western grids, respectively. As before, each WSFO can have these values
changed.

An example of the use of "thunderstorms” and "some possibly severe” is shown
in Fig 2. For the first two forecast periods, the thunderstorm probabilities—-
denoted by TSTM—-—are at least as large as the threshold value (25) which
results in the phrase "and thunderstorms” added to "showers."” Furthermore, for
the first period, the conditional probability of severe thunderstorms—-denoted
by SVR T(T)--is larger than the threshold value (7) so that "some possibly
severe” appears after "thunderstorms.”

4. SUMMARY

Some recent changes to the CWF have been discussed. Humidity has been added
to the descriptor used in the worded forecast of temperature so that phrases
such as "warm and humid” can now occur. Also, a changeover to thunderstorm
probabilities that appear on the FPC message along with associated threshold
probabilities should improve the worded forecasts of thunderstorms. Finally,
addition of conditional probabilities of severe thunderstorms and associated
threshold probabilities will enable a phrase such as "some possibly severe"” to
be appended to "thunderstorms.”
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Figure 1. An example of the use of the phrase "humid" in the first and third fore-
cast periods. An explanation of each element in the matrix of digital forecasts
is available in National Weather Service (1983b).
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Figure 2. ~An example of the use of the phrases "thunderstorms" and "some possibly
severe.



