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1. INTRODUCTION

This is the fourteenth in the series of Techniques Development Laboratory
(TDL) office notes which compare the performance of TDL's automated guidance
forecasts with National Weather Service (NWS) local forecasts made at Weather
Service Forecast Offices (WSFO's). The local forecasts, which are produced
subjectively, may or may not be based on the automated guidance. In this
report, we present verification statistics for the warm season months of April
through September 1982 for probability of precipitation (PoP), surface wind,
opaque sky cover (cloud amount), ceiling height, visibility, and
maximum/minimum (max/min) temperature. The PoP, ceiling height, visibility,
and max/min temperature verification results are provided for both the 0000
and 1200 GMT forecast cycles.

The objective guidance is based on equations developed through application
of the Model Output Statistics (MOS) technique (Glahn and Lowry, 1972). We
derived these prediction equations by using archived surface observations and
forecast fields from the Limited-area Fine Mesh (LFM) model (Gerrity, 1977;
Newell and Deaven, 1981; National Weather Service, 1981b), the Trajectory
model (Reap, 1972), and/or the 6-layer coarse mesh Primitive Equation (PE)
model (Shuman and Hovermale, 1968). Unless indicated otherwise, we usually
refer to MOS forecasts based on the LFM model as "early" guidance; "final"
guidance indicates the objective forecasts were based primarily on PE data.
Also, the observation times of surface weather elements used as predictors in
the early and final guidance generally differed. The final guidance is no
longer disseminated operationally due to the superiority of the early
guidance, but comparative results for previous years are included on the
figures presented in this report.

The local aviation forecasts from the WSFO's were collected by the
Scientific Procedures Branch of the Office of Meteorology for the purposes of
the NWS combined aviation/public weather verification system (National Weather
Service, 1973). These forecasts were recorded for verification according to
the direction that they be "... not inconsistent with «eo" the official
weather prognosis. Surface observations as late as 2 hours before the first
valid forecast time may have been used in the preparation of the local
forecasts.

The local public weather PoP forecasts used for this verification were
official forecasts obtained from the Coded City Forecast (FPUS4) bulletin.
Unfortunately, in 1982, problems associated with the automated collection of
FPUS4 bulletins from the communications system caused the loss of much local
public weather forecast data. Hence, the 1982 warm season verification
results for PoP are not compared with those for previous years.



In the past, local max/mim forecasts from the FPUS4 bulletin were compared
with the MOS temperature guidance. However, the verification procedure was
controversial because the local forecast was valid for a 12- or 18=h period,
while the corresponding guidance applied to a particular calendar day. Hence,
in conformance with a recommendation from the 1982 NWS Line Forecasters
Technical Advisory Committee, this report contains temperature verification
results for the guidance only. We will continue this policy in future reports
until the new verification system outlined in the NWS National Verification
Plan (National Weather Service, 1982a) is fully implemented.

We obtained all required observed verification data from the National
Climatic Data Center in Asheville, North Carolina. The observations were
carefully error-checked prior to computation of any of the verification scores.

2, PROBABILITY OF PRECIPITATION

Objective PoP forecasts were produced by the set of warm season prediction
equations described in Technical Procedures Bulletin No. 299 (National Weather
Service, 1981a). Only the early guidance has been available since the 1980
warm season. The guidance was available for the first, second, and third
periods, which correspond to forecast projections of 12-24 hours, 24-36 hours,
and 36-48 hours, respectively, after 0000 or 1200 GMT. The majority of the
predictor variables were forecast fields from the LFM model; surface variables
observed at the forecast site at 0300 or 1500 GMT were included as predictors
for the first period.

The PoP forecasts were verified by computing Brier scores (Brier, 1950) for
the 87 stations shown in Table 2.1. Please note that we used the standard NWS
Brier score which is one-half the original score defined by Brier. Brier
scores will vary from one station to the next and from one year to the next
because of changes in the relative frequency of precipitation; in particular,
the scores usually are better for periods of below normal precipitation.
Therefore, we also computed the percent improvement over climate, that is, the
percent improvement of Brier scores obtained from the local or guidance
forecasts over analogous Brier scores produced by climatic forecasts.

Climatic forecasts are defined as relative frequencies of precipitation b
mouth and by station as determined from a 15-year sample (Jorgensen, 1967).

As mentioned in the introduction, operational problems caused the periodic
loss of local forecast data throughout the entire 1982 warm season. The
percent fewer cases compared to the previous warm season's verification varied
by NWS region in the following manner: Bastern Region (67%), Southern Region
(51%), Central Region (30%), and Western Region (20%).

Tables 2.2 and 2.7 present the 1982 results for all 87 stations combined for
the 0000 and 1200 GMT cycle forecasts, respectively. Tables 2.3-2.6 and
Tables 2.8-2.11 show scores for the NWS Eastern, Southern, Central, and
Western Regions, for the 0000 and 1200 GMT cycles, respectively. The overall
Brier scores and improvements over climate in Tables 2.2 and 2.7 indicate the
first-period local forecast were superior to guidance by 3.6 and 1.4% for the
0000 and 1200 GMT cycles, respectively. First-period local forecasts were
also superior for each region and cycle, except for the Central Region for
1200 GMT.



However, the guidance forecasts were as good or better overall as the locals
for the second and third periods for both cycles. Regional scores for 0000 GMT
show the guidance to be better in the Central Region and worse in the Eastern
and Western Regions. For 1200 GMT, the guidance is better in the Eastern,
Southern, and Central Regions and worse in the Western Regions.

Fig. 2.1 shows the trend since 1971 in skill (expressed in terms of percent
improvement over climate) for the first- and third-period 0000 GMT cycle
forecasts. Due to the loss of data, we did not feel justified in adding the
results for the 1982 warm season, so Fig. 2.1 is a repeat of the graph which
appeared in TDL Office Note 82-8 (Carter et al., 1982). For the third-period
forecasts, the results indicate that both the guidance and locals have
improved over the years.

3. SURFACE WIND

The objective surface wind forecasts were generated by the LFM-based
equations valid for the warm season described in Technical Procedure Bulletin
No. 316 (National Weather Service, 1982b). Only the early guidance has been
available since the 1978 warm season. In addition to LFM model forecasts,
predictors in the equations included the sine and cosine of the day of the
year and of twice the day of the year; also, surface weather observations were
used as predictors for the 6- and 12-h projections. During the 1981 warm
season, a significant change occurred in the operational early guidance wind
prediction system. New equations which had been developed without screening
as predictors any surface pressure or boundary layer fields from the LFM model
were implemented on May 28, 1981. The impact of removal of the surface
pressure and boundary layer fields as predictors in objective surface wind
forecasting is described by Janowiak (1981).

We verified the 18-, 30-, and 42-h forecasts from 0000 GMT; these were the
only projections for which local forecasts were available. The surface wind
forecasts were defined in the same way as the observed wind, namely,
the 1-minute average wind direction and speed for a specific time. Since the
local forecasts were recorded as calm if the wind speed was expected to be less
than 8 knots, the wind forecasts were verified in two ways. First, for all
those cases in which both the local and objective wind speed forecasts were at
least 8 knots, the mean absclute error (MAE) of speed was computed. Cases
where the observed wind was calm were then eliminated from this sample and the
MAE of direction was computed. Second, for all cases where both local and
automated forecasts were available, skill score1, percent correct, and bias
by catego were computed from contingency tables of wind speed. The seven
categories in the tables were: <8, 8-12, 13-17, 18-22, 23-27, 28-32, and >32
¥nots. Table 3.1 lists the 89 stations used in this verification. Note that

1The skill score used throughout this paper is the Heidke skill score
(Panofsky and Brier, 1965).

2In the discussion of surface wind, opaque sky cover, ceiling height, and
visibility, bias by category refers to the number of forecasts of a particular
category (event) divided by the number of observations of that category. A
value of 1.0 denotes unbiased forecasts for a particular category.
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all the objective forecasts of wind speed were adjusted by an "inflation"
technique (Klein et al., 1959) involving the multiple correlation coefficient
and the mean value of wind speed for each particular station and forecast
valid time.

The results for all 89 stations combined are shown in Tables 3.2 and 3.3.
The MAE's for the direction reveal an advantage for the guidance that is 3°
for the 18- and 42-h projections and 49 for the 30-h projection. Overall,
the skill scores and percent correct for wind speed were better for the
guidance. The bias by category values in Table 3.2 and the contingency tables
in Table 3.3 indicate the guidance overestimated winds stronger than 22 knots
(i.e., categories 5, 6, and 7) for all three forecast projections, whereas the
local forecasts underestimated winds in these categories. This is the second
warm season where the guidance has been overforecasting the stronger winds; we
think this is partly due to the implementation of new equations. We also
think some of the overforecasting was caused by LFM model errors in
forecasting the movement and intensity of synoptic scale weather systems
throughout the United States. We have noticed this problem since the 1981-82
cool season.

Tables 3.4-3.7 show scores for the NWS Eastern, Southern, Central, and
Western Regions, respectively. The regional comparisons generally have the
same characteristics as for the entire group of stations, except the advantage
of the guidance over the local forecasts varies from region to region.
However, for the Southern Region (Table 3.5) and Central Region (Table 3.6),
the MAE's of the local wind speed forecasts are slightly better than those for
the guidance.

Table 3.8 shows the distribution of wind direction absolute errors by
categories--0-309, 40-600, 70-90°, 100-120°, 130-150°, and 160-1809--for
all 89 stations combined. Note that the guidance had about 4% fewer errors of
400 or more than did the local forecasts for the 18- and 30-h projections,
and about 3% fewer for the 42-h projection.

Distribution of direction errors for the individual regions are given in
Tables 3.9-3.12. In general, these results are much like those in Table 3.8
except, once again, the adve.tage of the guidance over local forecasts differs
from region to region.

A comparison of the overall MAE's and skill scores during the past nine warm
seasons for the 18- and 42-h guidance and local forecasts is presented in
Figs. 3.1-3.3. The verification data throughout this perid were relatively
homogeneous; the number of stations varied only slightly from season-to-season,
while the basic set of verification stations remained the same. In general,
the MAE's and skill scores in these diagrams reveal the consistent superiority
of the early guidance over both the final guidance and the local forecasts.

The MAE's for direction are given in Fig. 3.1. The curves indicate that
the guidance and local forecasts for both projections improved during the
period from 1975 to 1978. 1In contrast, the MAE's for speed in Fig. 3.2 denote
a general decrease in accuracy for the final guidance forecasts after the
introduction of inflation in July of 1975. We realized that inflation would
have this effect; however, previous wind speed verifications indicated that
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the bias by category values of inflated forecasts were somewhat closer to 1.0
compared to the values of uninflated forecasts (Carter and Hollenbaugh,
1976). Despite use of the inflation technique, the MAE's for the 18-h early
guidance are generally as good as the 1974 pre-inflation) values. Note the
superiority of the early guidance forecasts over the local forecasts for the
18=h projection.

Figure 3.3 is a comparison of guidance and local skill scores computed on
five (instead of seven) categories of wind speed; the fifth category includes
all speeds greater than 22 knots. Of particular note is the magnitude of the
advantage of the guidance over the locals for both projections.

4. OPAQUE SKY COVER

During the 1982 warm season, the opaque sky cover forecasts were produced by
the warm season prediction equations described in Technical Procedures
Bulletin No. 303 (National Weather Service, 1981c). These equations used LFM
model output and 0300 (1500) GMT surface observations to produce forecasts for
10 projections at specific 6-h intervals from 6 to 60 hours after 0000 and
1200 GMT. Only early guidance was available for verification since the final
guidance was terminated after the 1979 warm season. Regionalized equations
produced probability forecasts of the four categories of opaque sky cover,
more commonly known as cloud amount, shown in Table 4.1. We converted the
probability estimates to single "best category" forecasts in a manner which
produced good bias characteristics, that is, a bias value of approximately 1.0
for each category. The threshold technique described in Technical Procedures
Bulletin No. 303 was used to obtain the best category forecast.

We compared the local forecasts with a matched sample of guidance forecasts
for the 89 stations listed in Table 3.1 for 18-, 30-, and 42-h forecast
projections from 0000 GMT. The local forecasts and the surface observations
used for verification were converted from opaque sky cover amounts to the
categories given in Table 4.1. Four-category (clear, scattered, broken, and
overcast), forecast-observed contingency tables were prepared from the local
and objective categorical predictions. Using these tables, we computed the
percent correct, skill score, and bias by category.

The results for all stations combined are shown in Table 4.2. For the 30~
and 42-h projections, the guidance forecasts were superior to the local
forecasts in terms of percent correct and skill score. TFor the 18=h
projection, there was little difference between the scores for the guidance
and local forecasts. BExamination of the bias by category scores shows that
the guidance forecasts were better (i.e., closer to 1.0) than the local
forecasts for each projection and category except for the 42-h forecasts of
broken. The local forecasts generally exhibited a tendency to underforecast
+the clear and overcast categories, and overforecast the scattered and broken
categories.

The verification scores for stations in the NWS Eastern, Southern, Central,
and Western Regions are given in Tables 4.3-4.6, respectively. The percent
correct and skill scores for the guidance forecasts for the 30- and 42-h



projections were superior to those for the locals. However, for the 18-h
projection, the local forecasts for the Southern, Central and Western Regions
were as good as, or better than, the guidance in terms of percent correct. The
18-h local forecasts for the Central and Western Regions also were as good as,
or better than, the guidance in terms of the skill score. However, the bias by
category values for the guidance forecasts generally were closer to 1.0 than
those for the local forecasts.

Percents correct and skill scores for the past eight warm seasons are shown
in Figs. 4.1 and 4.2, respectively, for the 18- and 42-h projections. These
figures indicate the 1982 guidance and local forecasts decreased in accuracy
compared to the results for the previous year, especially the 18-h guidance
forecasts. The results also show that, for the first time since the early
guidance was introduced, the local forecasts were as good as the guidance for
the 18-h projection.

Figures 4.3-4.6 show bias values for categories 1 through 4, respectively,
for the 18-h forecasts. The local forecast biases for all four categories,
with some minor fluctuations, have remained relatively constant over the
years. The graphs also show that the locals have a tendency to underforecast
the clear and overcast categories, and overforecast the scattered and (to a
lesser extent) the broken categories. The biases for the guidance forecasts
have, for all but the broken category, been consistently superior to the local
forecasts. For the broken category, both the guidance and local forecasts
have had good bias characteristics. We also note that, during 1982, the bias
values for the 18-h guidance forecasts of category 1 (clear) deteriorated.

5. CEILING AND VISIBILITY

During the 1982 warm season, the ceiling and visibility guidance was
produced by the warm season prediction equations described in Technical
Procedures Bulletin No. 303 (National Weather Service, 1981c). Operationally,
the guidance was based primarily on LFM output and 0300 (1500) GMT surface
observations. Forecasts were produced for 6-h intervals from 6 to 60 hours
after 0000 (1200) GMT.

Verification scores were computed for both local and cuidance forecasts for
the 89 stations listed in Table 3.1. In each case, persistence, based on an
observation taken at 0900 GMT for the 0000 GMT cycle and at 2100 GMT (or 2200
GMT) for the 1200 GMT cycle, provided a standard of comparison. Guidance
forecasts were verified for both cycles for the 12-, 18-, 24-, 36-, and 48=h
projections. The local forecasts were verified for 12-, 15-, and 21-h
projections from 0000 and 1200 GMT. On a day-to-day basis, the guidance and
the persistence observations usually were available in time for preparation of
the local forecasts.

3In most of our past verification reports (e.g., Maglaras et al., 1981),
the bias by category graphs were plotted on a linear scale. Here, the bias
graphs are plotted on a semi-log scale. The reason for the change is because
we think that biases of X and 1/X are equally bad. For example, forecasting
an event four times as often as it occurred should appear as bad as
forecasting that event only one-fourth as many times as it occurred.
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We constructed forecast-observed contingency tables for the six categories
given in Table 5.1 for all the forecasts involved in the comparative
verification. These categories were used for computing several different
scores: bias by category, percent correct, and skill score. We then
collapsed the tables to two categories (categories 1 and 2 combined versus
categories 3 through 6 combined) and calculated the bias and the threat
scoret for categories | and 2 combined. Skill score and percent correct
also were calculated for the two-category contingency tables. We have
summarized the results in Tables 5.2-5.9. Skill scores and bias values for
categories 1 and 2 combined for the past seven warm seasons also are shown in
Figs. 5.1-5.8 for selected projections from 0000 GMT.

Tables 5.2-5.5 present verification results for the six-category ceiling and
visibility forecasts. The scores in Table 5.3 for the 12-h projection from
0000 GMT indicate the skill of the local visibility forecasts exceeded the
skill of persistence. For both forecast cycles and weather elements, the 12-h
guidance forecasts had lower (worse) skill scores than those for the locals
and persistence. With the exception of the visibility forecasts for the 15-h
projection from 1200 GMT (Table 5.5), the local forecasts of ceiling and
visibility had higher skill scores than persistence for the 15- and 21-h
projections from both 0000 and 1200 GMT. TFor the 18-, 24-, 36- and 48-h
projections, the guidance usually outperformed persistence by a wide margin in
terms of skill score. Also, for projections of more than 12 hours, the
guidance bias by category characteristics were better (i.e., closer to 1.0)
than those for persistence. TFor the 12-h projection (actually a 3-h
projection for both the local and persistence forecasts, and a 9-h projection
for the guidance), the bias values for both the guidance and persistence
generally were better than those for the local forecasts. Of note in Tables
5.2-5.5 is the rarity (generally less than 20 cases in a sample of more than
14,000) of category ! ceiling and visibility events during afternoon and
evening hours.

Tables 5.6-5.9 show comparative verification results for the two-category
ceiling and visibility forecasts. The relative frequency of ceiling less than
500 feet and visibility less than 1 mile ranged from 0.002 to 0.049. This
fact, plus lower skill scores for the two-category tables as compared to the
six-category tables, indicates these events are difficult to forecast. TFor
the 12-h projection from 0000 GMT, the persistence forecasts of ceiling and
visibility had the highest skill scores. For the 12-h projection from 1200
GMT, the persistence forecasts had the highest skill scores for ceiling, but
the local forecasts had the highest skill scores for visibility. In contrast,
the guidance skill scores were much lower than those for persistence and the
locals. For the 15-h projection, the persistence skill scores were higher
than those for the local ceiling forecasts from both 0000 and 1200 GMT;
however, for visibility, the local skill scores were higher than those of
persistence for both cycles. For the 21-h projection, the skill score for the
local forecasts was much higher than that of persistence. The skill of the

4Threat score = H/(F+0-H) where H is the number of correct forecasts of a
category, and F and O are the number of forecasts and observations of that
category, respectively.



guidance forecasts for the 18-, 24-, %6-, and 48-h projections varied a great
deal from projection to projection, but usually it was much higher than the

score for persistence.

Figs. 5.1-5.8 are trend graphs for skill score and bias for selected
projections for the 0000 GMT cycle, two-category ceiling and visibility
forecasts. The scores in Figs. 5.1-5.4 show that the gkill of the visibility
guidance for the 12-h projection, as well as local forecast ceiling and
visibility skill scores, improved over the 1981 warm season scores. The
results in Figs. 5.5-5.8 (see footnote 3 for details about the format)
indicate the guidance bias characteristics improved substantially after the
threshold technique for category selection was introduced in 1977. The bias
values for the 12-h projection have remained relatively unchanged since 1977
for all types of forecasts. The graphs also reveal a consistent low bias for
the local forecasts for the 15-h projection (i.e., a tendency to underforecast
the operationally significant weather conditions which these categories
represent), and a large improvement from 1981 in the guidance bias values for
the 18-h projection.

6. MAXIMUM/MINIMUM TEMPERATURE

The objective max/min temperature guidance for April 1982 through September
1982 was generated by the LFM-based regression equations described in
Technical Procedures Bulletin No. 285 (National Weather Service, 1980). The
predictand data for these equations consisted of local calendar day max or min
temperatures valid approximately 24, 36, 48, and 60 hours after the model
initial data times of 0000 and 1200 GMT. The guidance was based on equations
developed by stratifying archived LFM model forecasts, station observations,
and the first two harmonics of the day of the year into seasons of 3-month
duration (Dallavalle et al., 1980). We defined spring as March-May, summer as
June-August, and fall as September-November. Station observations taken 3
nours after initial model time were also used as predictors in much of the
guidance for the first two periods.

Since the automated max/min forecasts are valid for the local calendar day,
the first period objective forecast of the max based on 0000 GMT model data is
provided for the calendar day starting at the subsequent midnight. The
max/min guidance for the other periods corresponds to specific calendar days
in an analogous manner. The calendar day max/min temperature observations
used to verify the objective forecasts were obtained from the National Climatic
Data Center.

In prior verification reports (Carter et al., 1982), we compared the skill
of the local max/min temperature forecasts with that of the objective
guidance. However, the valid period of the local forecasts corresponds to a
daytime max and a nighttime min, rather than a particular calendar day. Our
procedure of using a calendar day verifying observation generated a
considerable amount of controversy. Because appropriate daytime max and
nighttime min observations are not available for verification, the 1982 NWS
Line Forecasters Technical Advisory Committee recommended that comparisons
between local and objective max/min forecasts no longer be published. In this
report, we have complied with this request; only the automated forecasts were



verified and discussed. Eventually, with implementation of the new AFOS
verification system, the required observations will be available and
comparisons between the guidance and locals will be possible.

For the 1982 warm season, we verified both the 0000 and 1200 GMT cycle
objective forecasts. Because a matched sample between the local forecasts and
automated guidance was not required, the number of cases increased by
approximately 15% from the previous warm season. We do not think that this
increase in sample size changed the results in a significant manner. The

max/min verification statistics generally are based on large, stable samples
so relatively small changes in the number of cases do not alter the overall

measures of skill. TFor the 1982 warm season, the mean algebraic error
(forecast minus observed temperature), mean absolute error, and the number of
absolute errors > 109F were computed for 87 stations (Table 2.1). For the
0000 GMT cycle, forecast projections of approximately 24 (max), 36 (min), 48
(max), and 60 (min) hours were verified; for the 1200 GMT cycle, forecasts of
approximately 24 (min), 36 (max), 48 (min), and 60 (max) hours were verified.

The results for all stations combined for 0000 and 1200 GMT are shown in
Tables 6.1 and 6.6, respectively. Similarly, Tables 6.2-6.5 give the 0000 GMT
verification scores for the Eastern, Southern, Central, and Western Regions,
respectively. Tables 6.7-6.10 show analogous scores by NWS region for the
1200 GMT cycle.

In general, for the 0000 GMT cycle forecasts, the guidance tended to be too
warm (positive algebraic error) for nearly all projections and all regioms.
The largest warm biases at 0000 GMT occurred for the Western Region 24~ and
48-h max forecasts. In contrast, for the 1200 GMT cycle forecasts, the MOS
forecasts tended to be too cold in the Eastern and Southern Regions, but too
warm in the Central and Western Regions. The largest biases at 1200 GMT
occurred in the Western Region for the 36~ and 60-h max forecasts. The
verifications for all stations combined indicate the max temperature was more
difficult to predict than the min for the same projection. For the 48-h
projection, the max guidance had a mean absolute error of 3.59F while the
min guidance had an error of 3.19F. This trend in the relative difficulty
of forecasting the max or min temperature was evident in the scores for all
four regions and all projections, but it was most pronounced in the results
for the Central and Western Regions. Overall, the greatest number of
temperature forecasts with errors greater than or equal to 100F occurred for
the 48- and 60-h max guidance. We think this difficulty in predicting the max

temperature during the warm season is due to localized convective activity
which is outside the resolution of the LFM model.

Max temperature forecast MAE's for the 0000 GMT cycle during the last 12
warm seasons are shown in Fig. 6.1. The final guidance, which was based on
output from the coarse-mesh primitive equation model (Shuman and Hovermale,
1968) or the Spectral model (Sela, 1980), was ended in December 1980 because
of poor performance compared to the LFM-based early guidance. The error
curves in Fig. 6.1 are irregular because of natural variability and also
because of the difficulty in predicting max temperatures during the warm
season. Nevertheless, over the 12-year period, the objective forecasts have
improved substantially with the smallest errors being recorded in 1982. From



1971 to 1982, the MAE for both the 24- and 48-h max decreased by over

0.50F. Although the comparisons between the local and objective forecasts

are not available, we think the local forecasters have continued to improve
upon the automated guidance. Also, from Fig. 6.1, we note that the skill of
the objective forecasts increased in 1974 when MOS equations were introduced
(Klein and Hammons, 1975) and again in 1976 when 3-month equations were first
used (Hammons et al., 1976). The 24-h early guidance was enhanced in 1978
with the introduction of LFM-based equations (Carter et al., 1979). In 1980,
the 48-h MOS forecasts improved with the application of new, 3-month equations
(Dallavalle et al., 1980).

An analogous time series is shown in Fig. 6.2 for the min forecasts from
0000 GMT. TFor both the 36- and 60-h projections, there has been overall
improvement in the objective forecasts since the verifications began. Similar
to the max temperature guidance, the greatest improvements in accuracy for the
36-h min forecasts were in 1974 and 1976. TFor the 60-h guidance, the MAE's
for the 1982 warm season were the lowest observed during the entire period of
record.

T. SUMMARY

Highlights of the 1982 warm season verification results, summarized by
general type of weather element, are:

0 Probability of Precipitation - The comparative
verifications involved 87 stations and forecast
projections of 12-24, 24-36, and 36-48 hours from both
0000 and 1200 GMT. For all stations combined, the NWS
Brier scores show the first-period local forecasts were
better than the guidance for both forecast cycles. In
contrast, the accuracy of the second- and third-period
guidance forecasts were as good or better than the
locals for both 0000 and 1200 GMT. Operational
problems associated with the automated collection of
local PoP forecasts from the communications system
resulted in the periodic loss of data throughout the
entire 1982 warm season. Hence, we were unable to
compare the scores for 1982 with those for the previous
warm seasons.

o Surface Wind - The wind verification study was

conducted for 89 stations and forecast projections of
18, 30, and 42 hours from 0000 GMT. While the overall
results indicate the surface wind direction and speed
guidance was consistently more accurate than the local
forecasts, there was a slight drop in the accuracy and
skill of the guidance in comparison with the results
for previous warm seasons. This is similar to the

deterioration noticed in the 1981-82 cool season wind
guidance verification scores.

0 Opaque Sky Cover - Verification results for all 89
stations combined indicate the 0000 GMT cycle guidance
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was better than the local forecasts in terms of percent
correct, skill score, and bias by category for the 30~
and 42-h projections; there was little difference
between guidance and local scores for the 18-h
projection. The percent correct, skill score, and bias
by category values for both the guidance and local
forecasts generally deteriorated when compared with the
scores for the 1981 warm season.

Ceiling and Visibility - The verifications

involved the comparison of local forecasts, MOS
guidance, and persistence for 89 stations and for
projections ranging from 12 to 48 hours from both 0000
and 1200 GMT. However, direct comparison of local,
MOS, and persistence forecasts was possible only for
the 12-h projection. This projection is actually a 3-h
forecast from the latest available surface observation
for the locals and persistence, and in this sense it is
a 9-h forecast for the guidance. Most of the 12-h
projection verification scores for both ceiling and
visibility show the local and persistence forecasts
were superior to the guidance. However, for the longer
range projections, the local and guidance forecasts
generally were much better than persistence. In
comparison to the previous warm season, the 0000 and
1200 GMT cycle forecasts for the lowest two categories
of ceiling and visibility usually either increased in
accuracy or remained about the same.

Maximum/Minimum Temperature - Objective max/min
forecasts were verified for 87 stations for both the
0000 and 1200 GMT cycles. At 0000 (1200) GMT, the
maximum temperature guidance was valid for calendar day
periods approximately 24 (36) and 48 (60) hours in
advance, while the minimum temperature forecasts were
valid for calendar day periods approximately 36 (24)
and 60 (48) hours after the initial model time.
Overall, in terms of the mean absolute error, we found
that the max/min guidance disseminated during the 1982
warm season was the most skillful produced during our
period of record. As is usual during the warm season,
the minimum temperature forecasts verified better for
the same projection than did the maximum temperature
forecasts. We think this is related to the frequency
of small-scale convective activity during the
afternoon, the time of day during which the maximum
temperature generally occurs. We will not compare the
accuracy of guidance and local max/min forecasts until
the new verification system outlined in the NWS
National Verification Plan (National Weather Service,
1982a) is implemented.
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