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1. INTRODUCTION 

Recently, significant model changes have occurred 
at the National Meteorological Center. A limited 
area fine mesh model with a smaller gridlength 
(LFM-II) (Brown, 1977a) has replaced the original 
model (LFM-I) (Gerrity, 1977); the former's 
gridlength is about 2/3 that of the latter's. 
In addition, a 7-level primitive equation model 
(7LPE) (Brown, 1977b) has replaced the 6-level 
primitive equation model (6LPE) (Shuman and 
Hovermale, 1968). The 7LPE has a gridlength 
1/2 that of the 6LPE or the same as that of 
the LFM-I. 

To accommodate these changes, PoP A equations 
(Bermowitz and Zurndorfer, 1978), developed 
with the MOS technique (Glahn and Lowry, 
1972) and based on forecasts from the LFM­
II and 7LPE models, should be derived to replace 
those based on models that no longer exist. 
At present, however, it is not possible to do 
this since an adequate sample of output from 
these new models has not been archived. Until 
such time that a large enough sample exists, 
we must use either LFM-I or 6LPE-based equations 
(from now on in this paper referred to as LFM­
I and 6LPE equations, respectively) with LFM­
II forecasts as input for our early guidance product 
and 6LPE equations with 7LPE fields as input 
for our final guidance product. An alternative 
for the final guidance is to use LFM-I equations 
with 7LPE input where LFM-I equations can 
be or already have been derived. 

Since we must now use predictors from a model 
that is different for the one upon which the 
equations were developed, it would be desirable to 
know the effect this has on the quality of the 
resulting PaPA forecasts. Dallavalle and 
Hammons (1976) have shown that there is little 
deterioration in maximum and minimum tempera­
ture forecasts when LFM-I fields are substituted 
into 6LPE equations. To determine the effect 
here, we performed a comparative verification of 
probability and categorical forecasts of precipita­
tion amount generated from operational, 6LPE 
equations with 6LPE forecasts as input against 
those produced with the same equations but with 
LFM-I forecasts as input. The results of this 
verification should indicate the effect of substi-

tuting 7LPE forecasts into 6LPE equations and 
perhaps the effect of substituting LFM-II fields 
into either 6LPE or LFM-I equations. 

2. VERIFICATION PROCEDURE 

To perform the verification, forecasts for the 
periods 12-36, 36-60, 12-24, 24-36, and 36-48 h "Il 
after 0000 GMT were compared for the 1976-77 0 
cool season (October-March) and the 1977 warm ;:! 
season (April-August). September 1977 was I 

excluded from the warm season verification since gJ 
the LFM-l was replaced with the LFM-II as of the ::c 
1200 GMT run on August 31, 1977. Brier P- ~ 
scores, expressed as improvement over climatic :::!l 
forecasts " threat scores, and categorical biases ::1 
were computed at 233 cities over the conter- ,~ 
minous U.S. R' 

~ 
Results for 24-h period forecasts were also broken ::c 
down by National Weather Service (NWS) region o~ 
since these forecasts are used operationally by 
the field forecasters. Verification of the fore- ::c 
casts for 12-h periods was performed to better ;:; 
define when deterioration, if any, would begin ::c 
when LFM-I predictors are used in 6LPE equa­
tions. 

3. RESULTS AND CONCLUSIONS 

Results for the cool season are shown in Tables 1-
5. For both warm and cool seasons the improve­
ment over climatic forecasts was not computed 
for> 2.0 inches since a relative frequency for this 
category was not available. In addition, we did 
not compute threat scores and biases for> 2.0 
inches for 12-h periods because too few cases 
frequently precluded development of regionalized 
equations for this category. 

Cool season results for the conterminous U.S. 
(Table 1) indicate no deterioration of the fore­
casts dUring the 12-24 and 12-36 h periods when 

1Climatic forecasts are seasonal 6-monthly rela­
tive frequencies at each of 233 cities of > .25, > 
.50, and> 1.0 inch previously developed on five 
years or data for use in developing PoP A 
equations. 
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LFM-I predictors were used. However, beyond 
these projections all the scores indicate some 
deterioration. 

A breakdown by NWS region for the cool season is 
shown in Tables 2-5. In the Eastern Region the 
results indicate that there was some improvement 
in the forecasts during the 12-36 h period, but 
some deterioration during the 36-60 h period with 
use of LFM-I predictors. Results in the Southern 
and particularly the Central Region are similar to 
those for the conterminous U.S.; that is, no dete­
rioration of the forecasts during the 12-36 h 
period but some during the 36-60 h period. In the 
Western Region, results indicate deterioration of 
the forecasts during both 24-h periods when LFM­
I predictors were used. The negative improve­
ment over climatic forecasts for the category > 
1.0 inch in the Western Region could be partially 
a ttributed to the abnormally dry cool season 
1976-77. 

gj Results for the warm season are shown in Tables 
~ 6-10. For the conterminous U.S. (Table 6), the 
~ results indicate no deterioration of the forecasts 
~ for all periods except 36-48 h when a slight 
It: deterioration occurred when LFM-I predictors 
:J were used. In fact, some improvement is evident 
N for the periods 12-36, 12-24, and 24-36 h. These 
~ results differ somewhat from those of the cool 
~ season where some deterioration of all forecasts 
~ beyond 24 h made with LFM-I predictors was 
o evident. A possible explanation is that smaller 
~ scale systems, which are more likely to be signifi­
_ cant preCipitation producers in the warm than the 
al cool season, are maintained longer and predicted 

I better by the LFM-I than by the 6LPE. :: 
~ A regional breakdown shown in Tables 7-10 indi­

cates that in the Eastern, Southern, and Central 
Regions results are similar to those over the 
conterminous U.S.; that is, some improvement of 
the forecasts for the 12-36 h period and no 
deterioration for the 36-60 h period when LFM-I 
predictors were used. In fact, some improvement 
is noted in the Southern and Central Regions for 
36-60 h forecasts. In the Western Region, no 
deterioration is apparent for the 12-36 h fore­
casts, but some is apparent for the 36-60 h 
forecasts. As in the cool season, the negative 
improvements over climatic forecasts for the 
lower categories and the relatively large improve­
ment for the category > 2.0 inches could be 
attributed to the abnormal dryness during the 
1977 warm season. 

In summary, during the cool season, the results 
indicate that use of 7LPE forecasts in 6LPE 
equations will not deteriorate the final guidance 
PoPA forecasts during the 12-36 h period except 
in the Western Region. However, during the 36-
60 h period, indications are that some deteriora­
tion in the forecasts will occur in all regions. 
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During the warm season, it appears that the final 
guidance forecasts will hold up longer than during 
the cool season when 7LPE forecasts are used in 
6LPE equations. Indications are that there will be 
no deterioration of the forecasts for all projec­
tions - some improvement may even occur -
except jn Western Region during the 36-60 h 
period. 

It should be pointed out that the operational 
forecasts in the Western Region could be better 
than indicated here in both seasons. It is possible 
that the poorer results in the West are caused by 
the LFM-I's western boundary. If this is so, use of 
the 7LPE, which does not have this boundary, 
should improve the forecasts. 

A more general conclusion is that a change in 
model .does not completely invalidate the MOS 
equations. Therefore, for the early guidance, it is 
likely that LFM-II forecasts can be substituted in 
6LPE or LFM-I equations without significant 
deterioration of the foreca~' " 
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Tllbl,,:. 3. SII .... as Table 2 exc~Pt for 57 stat Ion" 1£1 the South"rn R'Sion. 
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Table 5. Sa .... as Table 2 e xcept fo r 51 sCaclona In the \lestern Rllglon. 
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Table 8 . Same as Table 1 """ept for 57 "tations in the South .. rn Reg ion . 
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