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equations. Since Trajectory model data were needed, we also ran a version
of the Trajectory model off the LFM. This gave us LFM-based trajectory
fields and meant that all model output fields were LFM-derived. We made
two tests: from February 25 to March 16, 1976 and from April 1 to April
22, 1976 (Test 1), and from April 28 to July 2, 1976 (Test I1I). During
Test I, station surface observations were used as predictors, if required.
In Test II, however, the actual operational environment was simulated

by not allowing any surface observations as predictors. We then compared
these Test II forecasts to guidance based solely on PE and Trajectory
fields input to the PE-based equations.

I1I. RESULTS

The verification statistics are shown in Tables 1 and 2 for 126 stations

in the United States. During Test I, the MOS equations using PE data

had smaller mean absolute errors at all projections for the min and at

the 36— and 48-hour projections for the max. The two systems were equal

in mean absolute error for the 24- and 60-hour max although the correlation
between the forecast and observed temperatures was larger for the PE-

based forecasts. On a weighted average for all projectioms and both max
and min, the PE-based forecasts were 0.11°F better in mean absolute

error than those forecasts made by using LFM fields in the PE-derived
equations.

During Test II, the PE-based forecasts had smaller mean absolute errors
than the LFM-based forecasts at all projections for both the max and

the min. In this case, the PE averaged 0.27°F mean absolute error better
than the LFM forecasts. We also found that the final guidance based on
both PE data and surface observations was 0.1°F better in mean absolute
error than the early guidance for the 24- and 36-hour min and 0.2°F

better for the 24— and 36-hour max. These figures corresponded reasonably
well with our developmental data. Finally, there did not appear to be

any distinct trend in the biases during either test period.

Table 3 is a distribution of the forecast errors for both tests. We

have arbitrarily decided that an algebraic error of less than -10°F

or greater than 9°F classified as a very poor forecast. During Test I,
there was little difference in the number of cold bias (TFCST - TOBS < =10 F)
forecasts between the PE- and LFM-based systems. However, for the min and,
particularly, the max, the LFM data input to the PE-based temperature
equations seemed to result in many more instances of warm bias (T

Tops > 9°F) than in the operational PE system. During Test 11, the LFM-
based forecasts occurred more frequently in the bias categories for both
the max and the min, but they were still a relatively small percentage
(approximately 5%) of the total forecasts made.

In addition to the overall summary, we verified the 126 stations by
region (see Figure 1). In this way we attempted to determine whether
there were any systematic geographical biases in the accuracy of the
LFM temperature forecasts.

The input of LFM data to the PE-derived equations seemed to cause the
greatest forccast deterioration in the Southwest. For Test I, the PE-
based forecasts ranged from 0.1°F to 0.4°F mean absolute error better than



the LFM-based forecasts for all projections and both max and min. During
Test II, the differences between the two systems became larger, ranging
from 0.2°F to 1.0°F. The PE-based forecasts were consistently superior.

In the Northwest, the MOS PE forecasts were also better than those based
on the LFM, but the differences were smaller than those in the Southwest.
This improvement with the PE was true for both the max and the min at all
Projections except the 48-hr min during Test I. The differences in mean
absolute errors between the two systems were small for the min but ranged
up to 0.5°F for the max.

The smallest deterioration occurred in the Northeast., Generally, the
improvement with the PE-based forecasts did not exceed 0.1° or 0.2°F
mean absolute error over the LFM forecasts. The only exception was that
the 60-hr forecasts from the LFM were 0.3° to 0.4°F better than the PE-
based forecasts during Test 1.

Finally, in the Southeast, the comparative results show a small (0.1°-
0.30F) degradation of the MOS min forecasts when LFM data were used.

For the max forecasts, the statistics were inconclusive; the superiority
of one model over the other depended on both the projection and the test
period. Hence, for forecasts of the maximum in the Southeast, the small
differences in the two systems may be seasonally dependent.

IV. DISCUSSION

Generally, we felt that the improved timeliness of the early guidance, par-
ticularly in the eastern United States, compensates for the overall
deterioration in the temperature forecasts (in our two samples combined,
0.21°F for all projections and both max and min). Thus, it was decided

to produce the early temperature guidance (FOUS22) by using LFM forecast
fields as input to the PE-based max/min equations. No surface observations
will be used as predictors. When we make this operational change, hope-
fully during the summer of 1976, the early guidance should be available

an hour or more sooner than at present. The final guidance will remain
based on the PE and Trajectory models and station surface observations.

The facsimile maps will contain the final guidance; however, if the final
should fail, the backup fax chart will contain the early guidance based

on LFM data.

From our limited verification, it appears that these LFM-based temperature
forecasts are most reliable in the Northeast and least in the West--particularly
the Southwest. At this point, we feel that forecasters in the West should

be very careful about using the early guidance. We encourage the field
forecasters to monitor this guidance closely because there will often be
differences between the two systems at all four projections. In most

cases these discrepancies will be small, but there may be occasions when

they are quite large. With careful study, the forecasters may be able to
determine synoptic situations when either the early or the final guidance

is superior,
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Figure 1. Four regions into which the United States was divided for verification purposes. MOS max/min temperature
forecasts were verified for the 126 U.S. statinns marked huv Adnta



Table 1. Verification statistics (Test I) for MOS max/min temperature forecasts at 126 stations in the
conterminous United States. These test forecasts were made during the period February 25 to March 16,
1976 and from April 1 to April 16, 1976. The forecast equations were derived from PE model and Tra-
jectory model data. PE refers to forecasts made by using PE data and PE-based Trajectory output in the
PE-developed equations. LFM denotes forecasts made by using LFM data and LFM-based Trajectory forecasts
as input to the PE-derived equations. Observations were used in the 24-hr and 36-hr projections, if
required and available. The mean algebraic error is defined as Forecast Temp. minus Observed Temp.

Mean Absolute Error Mean Algebraic Root Mean Square Correlation of
(°F) Error (°F) Error (°F) Fecst with Obs. No. of .
Forecast Temp . Cases
PE LFM PE LFM PE LFM PE LFM
24-hr Min 4.1 4.2 sk =4 5.3 925 .78 ey 3917
36-hr Min | 4.2 4.3 -.2 -.1 5.4 5.6 + 18 .76 4530
48-hr Min 4.7 ) b.@ -.2 -.2 Gl 6.2 i .72 3914
60-hr Min 4.9 351 -.2 " 6.3 6.5 .69 .69 4520
24-hr Max K 3.7 -.5 -+ 5.4 5.0 .85 .84 4515
36-hr Max 4.5 4.7 -1.1 -9 59 6.2 .80 .79 3904
48-hr Max 4.6 4.8 -1.2 -.8 6l 6.4 .78 .76 A515
60-hr Max 5.6 5.6 ~-1.6 D Finiy Pk wpd .69 3900




’,

Table 2. Same as Table 1 except for Test II (April 28-July 2, 1976). No observations, however, were used
in any of the projections. In the PE columns, the numbers in parentheses refer to the verification
of the operational forecasts that may use surface observations as predictors in the first two projections.

Mean Absolute Error Mean Algebraic Root Mean Square Correlation of
Aowv Error (°F) Error ﬁowv Fest with Obs. No. of
Forecast Temp . Cases
PE LFM PE LFM PE LM PE LFM
24-hr Min 3.1 3.3 -.2 il 4.1 4.4 .78 .76 6249
(3.0) (=.2) (4.1) (.78)
36-hr Min 3.3 3.4 .2 «3 4.4 4.5 .76 ol 3 ‘6495
(3.2) C 1) (4.3) {77 i
48-hr Min 3.4 3.7 -.1 =2 &a5 4.8 .70 .70 6235
60-hr Min 357 4.0 - 9 4.8 5.2 .68 .66 6487
24-hr Max 3.2 3.5 =55 -.6 4.3 4.7 .80 .80 6491
(3.0) (-.2) (4.2) (.81)
36-hr Max T 4.0 a8 =Ll 4.8 5.4 By i .73 6241
(3:5) , (-.8) (4.7) (.76)
48~-hr Max 3.9 4.2 =43 =,2 5.1 5.6 =} .69 6494
60-hr Max 4.5 4.9 -9 -7 5.8 6.5 .63 .61 6114
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