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1. INTRODUCTION

This office note continues the series of Techniques Development Laboratory
(TDL) office notes which present verification results for TDL’s automated guid-
ance and National Weather Service (NWS) local forecasts made at Weather Service
Forecast Offices (WSFO's). Verification statistics are presented here for the
cool season months of October 1993 through March 1994 for maximum/minimum
(max/min) temperature, probability of precipitation (PoP), precipitation type,
snow amount, cloud amount, surface wind, ceiling height, and visibility. Speci-
fic details about the local and objective forecasts and the verifying observa-
tions are summarized in Table 1.1. It’s important to consider this information
when interpreting the verification scores. For example, the objective max/min
temperature forecast system is based on calendar day observations for Alaska, but
on daytime/nighttime periods for the conterminous U.S. For Alaska, the defini-
tions of the official local max/min temperature forecasts and verifying
observations, in turn, differ from those of the guidance. Dagostaro and
Dallavalle (1991) provide more specific information about the forecasts, obser-
vations, and verification procedure for each weather element.

For this season, the objective guidance was based on forecast equations
developed by use of the Model Output Statistics (MOS) technique (Glahn and
Lowry 1972) and applied to forecast fields from the Nested Grid Model (NGM)
(Hoke et al. 1989) and the Limited-area Fine-mesh Model (LFM) (Gerrity 1977;
Newell and Deaven 1981). Additional information about the objective guidance
prediction equations is available from the references listed in Table 1.2.
Details regarding the local data collection in the conterminous U.S. and Alaska
are described briefly in Dagostaro and Dallavalle (1991). For additional
information about the local data collection process, see Ruth and Alex (1987).
The central data collection and data processing system is described in
Dagostaro (1985).

Verification statistics are provided for the 101 stations in the conterminous
U.S. and Alaska listed in Table 1.3. The scores are those recommended in the NWS
National Verification Plan (National Weather Service 1982). Definitions of the
categories used for verification are given in Table 1.4. For the aviation wea-
ther elements, we verified the local forecasts associated with the FT issuance
times of approximately 0900 and 1800 UTC. Objective guidance for the aviation
weather elements, as well as all local and guidance forecasts for the public
weather elements, were verified for the 0000 and 1200 UTC forecast cycles.
Because verification data or forecast projections for Alaska differ from those of
the conterminous U.S., data for the six Alaskan stations were verified separately
from those of the conterminous U.S.

For most weather elements, verification results are presented for all stations
in the conterminous U.S. combined, followed by‘results for each of the four NWS
regions in the conterminous U.S. and for the Alaska Region. Max/min temperature
and PoP scores are presented in Tables 2.1 - 2.12 and 3.1 - 3.12, respectively.



Verification results for precipitation type are shown in Tables 4.1 and 4.2 for
stations in the conterminous U.S. only. Similarly, the snow amount verification
results shown in Tables 5.1 and 5.2 are for the conterminous U.S. only.

Tables 6.1 - 6.12 show cloud amount verification scores for the conterminous U.S.
stations and the Alaskan stations. For wind speed and direction, objective guid-
ance verification results are presented in Tables 7.1 - 7.12, while the analogous
local scores are given in Tables 7.13 - 7.24. Verification results for the 42-h
significant wind speed are presented for the Alaska Region only in Tables 7.25
and 7.26. For ceiling height, Tables 8.1 - 8.4 contain the objective forecast
results for the conterminous U.S. stations combined and for the Alaska Region,
while Tables 8.5 - 8.8 contain ceiling height scores for the local forecasts.
Tables 9.1 - 9.8 show objective and local visibility forecast results for the
conterminous U.S. stations combined and for the Alaska Region.

2. SUMMARY (OCTOBER 1993 - MARCH 1994)

During the 1993-94 cool season, NGM-based MOS was the official objective guid-
ance for stations in the conterminous U.S., and LFM-based MOS was the only ob-
Jective guidance available for stations in Alaska. Please note that for some
weather elements, forecast definitions for LFM and NGM MOS differ slightly. For
stations in the conterminous U.S., LFM MOS forecasts of max/min temperature and
PoP were still available to forecasters in an abbreviated version of the LFM MOS
forecast product (i.e., the FPC). We included centrally-archived LFM MOS in the
comparative verifications of max/min temperature and PoP for the conterminous
U.s.

Beginning in July 1993, NGM MOS ceiling height and visibility forecasts were
provided for the 15-h projection from model cycle time for stations in the con-
terminous U.S. (Dallavalle et al. 1992.) However, because ceiling height and
visibility forecasts for the 15-h Projection were not available in the pPrevious
LFM-based MOS system, the local data collection software in use for most of the
cool season did not collect the new 15-h NGM MOS forecasts. Once an updated
version of the software was installed at forecast offices, data for the 15-h
projection were collected. As a consequence, the number of cases verified for
the 15-h projection is much less than the number verified for the 12-, 18-, and
24-h projections.

Note that the NGM MOS snow amount forecast system for the conterminous U.S.
generated categorical forecasts equal to "1" for the first time, but the local
data collection software in use for most of the cool season did not recognize
these values as legitimate forecasts. Thus, until a newer version of the
software was installed at a given forecast office, MOS forecasts equal to "1"
were flagged as erroneous. We eliminated from the data sample all cases that
were flagged as erroneous except those cases where a forecaster manually filled
in the correct value of 1. 1In addition, we found an error in the operational
software that created the NGM MOS forecast message (i.e., the FWC). Specifi-
cally, category 4 snow amount forecasts (4 to less than 6 in.) were erroneously
set equal to category 1 (trace to less than 2 in.) in the FWC; thus, NGM MOS
forecasts of category 4 never appeared in the FWC during the cool season. We
treated these category 4 forecasts as if they were forecasts of category 1 when
computing AEV snow amount scores because the erroneous forecasts were dissemi-
nated and may have influenced the local forecasts. However, in order to assess
the true skill of the NGM MOS snow amount forecast system, we also verified the
correct centrally-archived MOS forecasts. This second comparative verification



of local and NGM MOS forecasts eliminated the two problems affecting the MOS snow
amount guidanc-, Both sets of verification results are presented here.

On November 1, 1993, Syracuse, New York, was commissioned as an ASOS site, and
on March 1, 1994, Phoenix, Arizona, was commissioned. Because the ASOS cloud
amount observations are incomplete, we set to missing the observed cloud amount
data for those stations after they were commissioned. Observed cloud amount data
were also set to missing for the AEV ASOS sites listed in Table 1.3 that were
commissioned prior to the 1993-94 cool season. Because snow amount observations
were unavailable for ASOS sites, snow amount forecasts were no longer verified
after a station was commissioned.

The 1993-94 cool season marked the first cool season in which updated climatic
normal temperatures were used in the max/min temperature verification. Beginning
with the 1993 warm season, the climatic normals were based on temperatures for
the 1961-90 period. Prior to the 1993 warm season, the climatic normals were
based on the 1951-80 period.

For stations in the conterminous U.S., the local data collection software used
during much of the cool season contained an error in which missing local fore-
casts or observations for all variables were set equal to 15 instead of a coded
value used by other parts of the local data collection software. During the cool
season, a corrected version of the local data collection software was installed
at forecast offices. However, because all forecast offices did not install the
software at the same tim=, and because we couldn’'t determine when a station
switched to tha corrected software, we eliminated from the data archive all local
forecasts and observations equal to 15 for the October 1993 - February 1994
period. Undoubtedly, legitimate values equal to 15 were eliminated from the data
sample. For the MOS guidance, locally-collected data were compared to TDL's
centrally-archived values, and only data that differed were eliminated from the
AEV data archive.

Dagostaro and Dallavalle (1993) documented a problem that affected the verifi-
cations of the 42-h significant wind for stations in the conterminous U.S. Thus,
the 42-h wind verification results for the conterminous U.S. are not included for
the 1993-94 cool season. For the Alaska Region, however, the verification
results are correct and are included here.

In June 1995, we discovered that the MOS PoP forecasts collected by Alaska
Region’'s data collation software were valid for a different 12-h period than the
local PoP forecasts and the 12-h precipitation amount observations. In fact,
since the 1988-89 cool season, the local PoP forecasts and the LFM MOS forecasts
verified for Alaska have been mismatched, that is, the LFM MOS PoPs have been
valid 12 hours prior to the valid time of the local forecasts. The observations,
however, matched the valid time of the local forecasts. Please disregard the MOS
PoP verification results for Alaska presented in all previous office notes,
Local PoP verification results presented here and in previous office notes are
correct. For this cool season, we computed a subset of the usual PoP verifica-
tion scores for the local PoP forecasts and the centrally-archived LFM MOS fore-
casts whose valid periods matched those of the local forecasts and verifying
observations. The comparative verification results are presented here.

In general, care must be used when interpreting verification results for rare
events, for example, the lower categories of ceiling height or visibility.
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Table 1.2. National Weather Service Technical Procedures Bulletins (TPB's)
containing information about MOS guidance.

Geographical Forecast TPB
Area Subject Model No.
Conterminous U.S. max/min temperature LFM 356
NGM 387

PoP LFM 386

NGM 409

precipitation type NGM 421

snow amount NGM 420

cloud amount ﬁGM 387

surface wind NGM 399

ceiling height NGM 414

visibility NGM 408

Alaska max/min temperature LFM 329
PoP LFM 329

cloud amount LFM 329

surface wind LFM 329

ceiling height LFM 338

visibility LFM 338




Table 1.3.
Alaska used for verification o
temperature, probability

Ninety-five stations in the conterminous U.S. and six stations in
f MOS guidance and local forecasts of max/min
of precipitation, precipitation type, snow amount,

cloud amount, surface wind, ceiling height, and visibility.

DCA
PWM
BOS
ALB
BUF
LGA
RDU
CLE
PHL
PIT
CAE
CRW
BHM
AMA!
LIT
MIAZ
ATL
MSY
JAN?

FAT?
JNU?.7

Washington, D.C.
Portland, Maine
Boston, Massachusetts
Albany, New York
Buffalo, New York

New York (LaGuardia), New York
Ra1e1§h-Durham, North Carolina

Cleveland, Ohio
Philadelphia, Pennsylvania
Pittsburgh, Pennsylvania
Columbia, South Carolina
Charleston, West Virginia
Birmin%ham , Alabama
Amarillo, Texas

Little Rock, Arkansas
Miami, Florida

Atlanta, Georgia

New Orleans, uisiana
Jackson, Mississippi
Albuquerque, New Mexico
Oklahoma City, Oklahoma
Memphis, Tennessee
Dallas-Ft. Worth, Texas
Lubbock, Texas

San Antonio, Texas
Denver, Colorado

Chicago (O'Hare), Illinois
Indianapolis, Indiana

Des Moines, lowa

Topeka, Kansas
Louisville, Kentucky
Detroit, Michigan
Minneapolis, Minnesota
St. Louis, Missouri
Omaha, Nebraska

Bismarck, North Dakota
Sioux Fails, South Dakota
Milwaukee, Wisconsin
Cheyenne, Wyoming
Phoenix, Arizona

Los Angeles, California
San Francisco, California
Boise, Idaho

Great Falls, Montana

Reno, Nevada

Portiand, Oregon

Salt Lake City, Utah
Seattle-Tacoma, Washington
Anchorage, Alaska
Fairbanks, Alaska

Juneau, Alaska

ORF
CON

Norfolk, Virginia
Concord, New Hampshire
Providence, Rhode Island
Burlington, Vermont
Syracuse, New York
Newark, New Jersez
Charlotte, North Carolina
Columbus, Ohio

Scranton, Pennsylvania
Erie, Pennsylvania
Charieston, South Carolina
Beckley, West Virginia
Mobile, Alabama

Fort Smith, Arkansas
Tampa, Florida
Savannah, Georgia
Shreveport, Louisiana
Meridian, Mississippi
Tucumcari, New Mexico
Tulsa, Oklahoma
Nashville, Tennessee
Abilene, Texas

El Paso, Texas
Houston, Texas

Grand Junction, Colorado
Springfield, I1linois
South Bend, Indiana
Waterloo, Iowa
Wichita, Kansas
Lexington, Kentuck
Grand Rapids, Michigan
Duluth, Minnesota
Kansas City, Missouri
North Platte, Nebraska
Fargo, North Dakota
Ragld Cit& South Dakota
Madison, isconsin
Casper, Wyoming
Tucson, Arizona

San Diego, California
Fresno, California
Pocateilo, Idaho
Billings, Montana

Las Veéas Nevada
Medford, 6re60n
Cedar City, Utah

Spokane, Washington
Bethel, Alaska
Nome, Alaska
Yakutat, Alaska

‘Precipitation t

e and cloud amount observations were not used, and snow

amount observations were not available after the station was commissioned as
an ASOS site.
Ehls station was not included in the precipitation type and snow amount veri-

ications. ’

3SDF had no data for the snow amount verification.

“TCC had no data for the max/min temperature, PoP, and snow amount verifica-
Data also were not available for the local ceiling height, visibili-

tions.
tg and surface wind verifications for the FT release time of apErox
0900 UTC, the MOS surface wind verification for the 1200 UTC cycle, and the

imately

MOSlceillng height and visibility verifications for the 0000 and 1200 uTC
cles.

c

5LzB and ELP were not included in the local ceiling height, visibility, and
surface wind verifications.
LAX was not included in the max/min temperature, PoP, precipitation type, and
snow amount verifications.

7JNU had no data for the PoP verification.
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Table 3.1. Comparative verification of local, NGM MOS, and LFM MOS PoP forecasts for
93 stations in the conterminous U.S., 0000 UTIC cyc' 2.

Changes GE 20%Z to Guidance
leeal. = s @ |Feesssesssssscmmmsmsesmewees
Forecast Z Imp. 2 Imp. No. Guid. Local
Projection Type of Brier Over Over of Brier 2 No. of
(h) Forecast Score Guid. Clim. Cases Score Imprv. Changes
12-24 LOCAL 0.0766 50.6
(1st period) NGM MOS 0.0797 4.0 48.6 15988 0.2075 9.0 1995
LFM MOS 0.0850 9.9 45,2 0.2172 19.4 2725
24-36 LOCAL 0.0872 43.9
(2nd period) NGM MOS 0.0889 1.9 42.9 15962 0.2066 2.6 1275
LFM MOS 0.0940 7.3 39.5 0.2166 15,5 2981
36-48 LOCAL 0.0961 37.5
(3rd period) NGM MOS 0.0979 1.8 36.4 15959 0.2080 5.3 1719
LFM MOS 0.1030 6.7 33.1 0.2189 139 3143

Table 3.2. Same  as Table 3.1 except for the 1200 UTC cycle.

Changes GE 20%Z to Guidance
Bocal =0 . |
Forecast Z Imp. 7Z Imp. No. Guid. Local
Projection Type of Brier Over Over of Brier % No. of
(h) Forecast Score Guid. Clim: Cases Score Imprv. Changes
12-24 LOCAL 0.0786 50.1
(1st period) NGM MOS 0.0813 3.3 48.4 15828 0 27103 8.6 2035
LFM MOS 0.0864 9.1 45,1 0.2197 18.0 2827
24-36 LOCAL 0.0890 42.9
(2nd period) NGM MOS 0.0906 1.8 41.8 15844 0.2096 4.4 1737
. LFM MOS 0.0969 8.2 37.8 0.2198 16.7 3096
36-48 LOCAL 0.0991 36.5
(3rd period) NGM MOS 0.0996 0.4 36.3 15811 0.2040 52,8 1713
LFM MOS 0.1062 6.6 32.0 0.2147 12.9 3290

17



Table 3.3. Comparative verification of local, NGM MOS, and LFM MOS PoP forecasts for
24 stations in the Eastern Region, 0000 UTC cycle.

Local oo T D ZTCIIICE
Forecast % Imp. % Imp. No. Guid, Local
Projection Type of Brier Over Over of Brier 2 No. of
(h) Forecast Score Guid. Clim. Cases Score Imprv. Changes
12-24 LOCAL 0.0913 54,1

(1st period) NGM Mos 0.0924 1. 53.86 4180 0.2100 257 652

o R
(9]
o
N
o
N
[
(e}
[y}
—
w
8, ]

LFM MOS 0.0993 8. 908

24-36 LOCAL 0.0986 502
(2nd period) NGM MOS 0.1004 1.8 49.3 4178 0.2018 -0.8 592
LFM MOS 0.1081 8.8 45.4 0.2092 18.4 1006

36-48 LOCAL 0.1125 43.6
(3rd period) NGM MOS 0.1140 1.2 42.9 4172 0.2100 4.8 584
LFM MOS 0.1182 4.8 40.8 0.2169 9.2 1136

Table 3.4. Same as Table 3.3 except for the 1200 UTC cycle,

Changes GE 207% to Guidance
Laggal === e snis e e s
Forecast ) 2 Imp. % Imp. No. Guid. Local
Projection Type of Brier Over Over of Brier Z No. of
(h) Forecast Score Guid. Clim, Cases Score Imprv. Changes
12-24 LOCAL 0.0878 56.1
(1st period) NGM MOS 0.0905 3.0 54.7 4140 0.2051 6.6 634
LFM MOS 0.0976 10.1 51.2 0.2114 17.9 963
24-36 LOCAL 0.1038 47.8
(2nd period) NGM MOS 0., 1032 -0.6 48.1 4140 0.1971 -2.9 565
LFM MOS 0.1109 6.4 44,3 0.2074 11.2 1080
36-48 LOCAL 01114 43.5
(3rd period) NGM MOS 0.1109 -0.4 43.7 4137 0.1990 . -8.3 616
LFM MOS 0.1236 9.9 37.3 0.2204 16.3 1172
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Table 3.5. Comparative verification of local, NGM MOS, and LFM MOS PoP forecasts for
24 stations in the Southern Region, 0000 UTC cycle.

Changes GE 207 to Guidance
legal. = .. .n- i @ JEeSEsEsSsssseiscaieemmmesmmees
Forecast Z Imp. Z Imp. No. Guid. Local
Projection Type of Brier Over Over of Brier 3 No. of
(h) Forecast Score Guid. Clim. Cases Score Imprv. Changes
12-24 LOCAL 0.0673 48.2
(1st period) NGM MOS 0.0705 4.6 45,7 4089 0.1933 10.5 499
LFM MOS 0.0750 10.4 42.2 0.2115 23.12 576
24-36 LOCAL 0.0749 42.7
(2nd period) NGM MOS 0.0768 2: 5 41.3 4079 0.2030 7.9 410
LFM MOS 0.0819 8.5 37.4 0.2113 18.0 670
36-48 LOCAL 0.0848 33 8
(3rd period) NGM MOS 0.0868 2.3 32.2 4078 0.2113 7.4 404
LFM MOS 0.0899 5.7 29.9 0.1971 10.8 721

Table 3.6. Same as Table 3.5 except for the 1200 UTC cycle.

Changes GE 207 to Guidance
Logal. 00 4 @@ e s i
Forecast % Imp. Z Imp. No. Guid. Local
Projection Type of Brier Over Over of Brier 7 No. of
(h) Forecast Score Guid. Clim. Cases Score Imprv. Changes
12-24 LOCAL 0,0669 49.8
(1st period) NGM MOS 0.0693 3.6 47.9 4056 0.1979 7.9 505
LFM MOS 0.0755 11.4 43.3 0.2224 22.6 624
24-48 LOCAL 0.0797 38.9
(2nd period) NGM MOS 0.0810 d 38.0 4060 0.1973 3.7 438
LFM MOS 0.0849 6.1 34.9 00,1952 15.8 657
48-36 LOCAL 0.0870 34.3
(3rd period) NGM MOS 0.0874 0s 5 34.0 4045 0.1968 1.7 392
LFM MOS 0.0935 6.9 29.4 0.1982 15,7 751
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Table 3.7. Comparative verification of local, NGM MOS, and LFM MOS PoP forecasts for
28 stations in the Central Region, 0000 UTC cycle. )

Changes GE 207 to Guidance
L N | P nte—
Forecast % Imp, % Imp. No. Guid. Local
Projection Type of Brier Over Over of Brier R No. “of
(h) Forecast Score Guid, Clim. Cases Score Imprv. Changes
12-24 LOCAL 0.0769 50.1
(1st period) NGM MOS 0.0790 2.6 48.7 4875 0.1974 5,8 562
LFM MOS 0.0863 10.8 44 .0 0.2189 22;5 871
24-36 LOCAL 0.0923 40,4
(2nd period) NGM MOS 0.0935 142 39.7 4870 0.2111 1:8 505
LFM MOS 0.0980 5.8 36 0.2260 10;7 959
36-48 LOCAL 0.0998 34,4
(3rd period) NGM MOS 0.1002 0:43 34,1 4867 0.1998 =9 462
LFM MOS 0.1073 6.9 29.5 0.2355 16,2 908

Table 3.8, Same as Table 3.7 except for the 1200 UTC cycle.

Changes GE 207 to Guidance
Local e
Forecast % Imp, % Imp, No. Guid. Local
Projection Type of Brier Over Over of Brier 2 No. of
(h) Forecast Score Guid. Clim, Cases Score Imprv. Changes
12-24 LOCAL 0.0835 46.8
(1lst period) NGM MOS 0.0841 0,7 46 .4 4832 0.2059 2+'9 597
LFM MOS - 0.0918 9.0 41.6 0.2263 16.9 897
24-36 LOCAL 0.0897 42.5
(2nd period) NGM MOSs 0.0920 2.4 41.0 4837 0.2197 7.0 479
LFM MOS 0.1031 12.9 33.9 0.2487 23.9 1022
36-48 © LOCAL 0.1058 32.3
(3rd period) NGM MOS 0.1053 ~0.5 32.7 4832 0.2083 =2 490
LFM MOS 0.1114 5.0 28.8 0.2197 9.2 1014
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Table 3.9, Comparative verification of local, NGM MOS, and LFM MOS PoP forecasts for
17 stations in the Western Region, 0000 UTC cycle.

Changes GE 207% to Guidance
Bogal, . . T L ettt i i
Forecast 7 Imp. Z Imp. No. Guid. Local
Projection Type of Brier Over Over of Brier % No. of
(h) Forecast Score Guid. Clim, Cases Score Imprv. Changes
12-24 LOCAL 0.0678 47.0
(1st period) NGM MOS 0.0757 10.5 40,7 2844 0.2472 24.6 282
LFM MOS 0.0763 11.2 40.3 0.2174 21.1 370
24-36 LOCAL 0.0793 38.7
(2nd period) NGM MOS 0.0813 2.4 37.2 2835 0.2140 3. 5 268
LFM MOS 0.0840 5.6 35.1 0.2222 16.3 346
36-48 LOCAL 0.0819 35.5
(3rd period) NGM MOS 0.0863 5.1 32.0 12842 0.2131 19.5 269
LFM MOS 0.0920 11.0 27.5 0.2264 26.6 378

Table 3.10. Same as Table 3.9 except for the 1200 UTC cycle.

Changes GE 20% to Guidance
Local = |emmmeemmmmessmmmomeem——e—e
Forecast Z Imp. % Imp. No. Guid. Local
Projection Type of Brier Over Over of Brier 4 No. of
(h) Forecast Score Guid. Clim, Cases Score Imprv. Changes
12-24 LOCAL 0.0734 43.8
(1st period) NGM MOS 0.0800 8.3 38.8 2800 0.2511 22.2 299
LFM MOS 0.0767 4.3 41.3 0.2206 132 343
24-36 LOCAL 0.0793 38.1
(2nd period) NGM MOS 0.0837 553 34.6 2807 0.2398 14.0 255
LFM MOS 0.0832 4.6 35,1 0.2201 10.3 337
36-48 LOCAL 0.0871 32.9
(3rd period) NGM MOS 0.0906 3.8 30.2 2797 0.2217 9.0 215
LFM MOS 0.0898 2.9 30.9 0.2167 6.9 353
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Table 3.11. Comparative verification of local and centrally archived LFM MOS PoP fore-
casts for 5 stations in the Alaska Region, 0000 UTC cycle.

Changes GE 20X to Guidance
Local e .
Forecast 2 Imp. Z Imp. No. Guid. Local
Projection Type of Brier Over Over of Brier b 4 No. of
(h) Forecast Score Guid, Clim. Cases Score Imprv. Changes
18-30 LOCAL 0.143 w*
(1st period) LFM MOs 0.142 -0.6 * 861 . WW hodod bdod
30-42 LOCAL 0.131 *
(2nd period) LFM MOS 0.144 9.2 * 864 bdd faded bkl
42-54 LOCAL 0.158 *
(3rd period) LFM MOS 0.152 =4.4 * 860 hadad *x *k

Table 3.12, Same as Table 3.11 except for the 1200 UTIC cycle.

Changes GE 20X to Guidance
Local = == et ceSdecSemmemeoe e
Forecast Z Imp. 2 Imp. No. Guid. Local
Projection Type of Brier Over Over of Brier b 4 No. of
(h) Forecast Score Guid. Clim. Cases Score Imprv. Changes
18-30 LOCAL 0.125 *
(1st period) LFM MOS 0.137 8.7 * 862 i hobd b
30-42 LOCAL 0.144 *
(2nd period) LFM MOS 0.147 2.2 * 862 *k *k bl
42-54 LOCAL 0.154 *
(3rd period) LFM MOS 0.153 =-0.7 * 862 bk *k faded

* Percent improvement over climate scores were not available,
** This score was not computed.
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Table 4.1, Comparative verification of local and NGM MOS PoPT forecasts for 87 stations in the
conterminous U.S. for the 0000 UTC cycle. Only cases where the local PoP was > 307 were in-
cluded.

Region Bias POD FAR
Projection| Number of | Type of Si= kS e Percent | Skill |------------|------co--—-
(h) Stations Forecast ZR S R Correct Score ZR S ZR S
Eastern LOCAL 0.91 0.96 1.04 89.5 0.799 0.42 0.87 0.53 0.09
24 NGM MOS 1.18 0.91 1.06 88.4 0.780 0.36 0.85 0.69 0.07
No. Obs. 33 404 502
Southern LOCAL 1.00 0.43 1.05 93.6 0.599 0.78 0.37 0.22 0.15
23 NGM MOS 1.22 0.63 1.03 96.4 0.797 1.00 0.60 0.18 0.05
No. Obs. 9 30 321
18
Central LOCAL 1.20 0.95 1.08 89.8 0.789 0.60 0.90 0.50 0.05
28 NGM MOS 0.83 1.02 0.99 88.8 0.759 0.30 0.94 0.64 0.08
No. Obs. 30 482 212
Western LOCAL 0.50 0.89 1.07 93.0 0.848 0.50 0.85 0.00 0.04
12 NGM MOS 0.00 0.97 1.03 91.9 0.826 0.00 0.88 W 0.09
No. Obs. 2 100 169
All LOCAL 1.03 0.93 1.06 90.6 0.822 0.54 0.87 0.47 0.07
Stations NGM MOS 1,01 0.96 1.03 90.2 0.814 0.41 0.89 0.60 0.07
No. Obs. 74 1016 1204
Eastern LOCAL 0.65 1.06 1,00 84.3 0.715 0.34 0,88 0.48 0.17
24 NGM MOS 1.046 0.95 1,04 85.4 0.741 0.49 0.84 0.54 0,11
No. Obs 68 408 471
Southern LOCAL 1.10 1.20 0.98 91.6 0.534 0..50° 0,55 0.55 0.54
23 NGM MOS 0.70 1.15 1.00 94,9 0.695 0.40 0.85 0.43 0.26
" No. Obs 10 20 302
0
Central LOCAL 0.39 1.09 0.93 88.0 0.756 0.18 0.95 0,53 10:12
28 NGM MOS 0.97 1.02 0.97 88.8 0.781 0.37 0.93 0.62 0.09
No. Obs 38 459 264
Western LOCAL 0.50 1.15 0.92 88.4 0.762 0.50 0.92 0.00 0.20
12 NGM MOS 0.00 0.97 1.03 90.4 0.793 0.00 0.86 ve 0.11
No. Obs 2 95 162
All LOCAL 0.60 1.09 0.97 87.0 0.759 0.31" 0.91 0.49 0.186
Stations NGM MOS 0.97 0.99 1.01 88.5 0.787 0.43 0.88 0.56 0.11
No. Obs« 118 982 1199
Eastern LOCAL 0.91 0.96 1.04 85.9 0.734 0.26 0.85 0.72 0.12
24 NGM MOS 1.43 0.90 1.06 86.5 0.750 0.34 0.83 0.76 0.08
No. Obs 35 420 480
Southern LOCAL 0.29 0.73 1.04 93.1 0.544 0.14 0.50 0.50 0.32
23 NGM MOS 1.71 0.69 1.01 94.3 0.675 0.86 0.58 0.50 0.17
No. Obs 7 26 302
42
Central LOCAL 0.57 1.08 0.90 84.5 0.672 0.20:# 0,93 0.65 0.14
28 NGM MOS 0.70 1.04 0.97 86.7 0.724 0.20 0.93 0.71 0.11
No. Obs 30 414 209
Western LOCAL 0.00 0.92 1.05 9.1 0.804 0.00 0.84 * 0.09
12 NGM MOS 1.00 0.94 1.04 94,2 0.873 0.00 0.89 1.00 0.05
No. Obs 1 93 163 i
All LOCAL 0.70 1.00 1.02 87.2 0.75% 0.22:10,.87 0.69 0.13
Stations NGM MOS 1.15 0.96 1.03 88.7 0.78¢C 0.33 0.87 0.71 0.09
No. Obs. 73 953 1154

* This category was observed but was not forecast.
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Table 4.2, Same as Table 4.1 except for the 1200 UTC cycle,

Region Bias POD FAR
Projection| Number of Type of |===-cccmmmm__ Percent Skill [--===-cocmmo oo
(h) Stations Forecast ZR S R Correct | Score ZR S ZR S
Eastern LOCAL 0.60 1.05 1.01 87.0 0.761 0.33 0.89 0.45 0.15
24 NGM MOS 1.03 0.94 1.05 87.2 0.768 0.52 0.85 0.49 0.10
No. Obs 67 418 )i g
Southern | LOCAL 1.00 0.88 1.01 83.5 0.629 0.50 0.64 0.50 0.27
23 NGM MOS 0.70 1.00 1.01 96.6 0.806 0.50 0.88 0.29 0.12
i8 No. Obs 10 25 321
Central | LOCAL 0.80 1.00 1.03 88.5 0.776 0.40 0.91 0.50 0.09
28 NGM MOS 0.80 1.00 1.03 89.1 0.789 0.38 0.92 0.53 0.07
No. Obs 40 455 = 267 g
Western LOCAL 0.00 1.02 0.99 94 .4 0.879 0.00 0.93 bd 0.09
12 NGM MOS 0.00 0.93 1.04 92.4 0.832 0.00 0.86 * 0.07
No. Obs 1 88 162
All LOCAL 0.69 1.02 1.01 89.2 6.798 0.36 0.90 0.48 0.12
Stations NGM MOS 0.92 0.97 1.03 - 89.8 0.809 0.47 0.88 0.49 0.08
No. Obs 118 986 1261
Eastern LOCAL 1.06 0.92 1.06 88.3 | 0.779 0.53 0.85 0.50 0.08
24 NGM MOS 1.28 0.90 1.06 87.5 0.764 0.42 0.84 0.67 0.07
No. Obs 36 401 495 .
Southern | LOCAL 0.30 0.53 1.07 92.3 0.512 | 0.20 0.40 0.33 0.25
23 NGM MOS | 1.00 0.70 1.03 94.9 0.725 0.80 0.60 | 0.20 O0.14
] No. Obs 10 300 311
30 ’
Central LOCAL 0.57 1.01 1.05 86.3 0.714 0.26 0.91 0.55 0.10
28 NGM MOS 0.74 1,00 1,04 87.5 0.740 0.26 0.92 0.65 0.08
No. Obs 35 459 215
Western ' LOCAL 1.00 0.91 1.05 88.4 0.751 0.00 0.80 1.00 0.12
12 NGM MOS 0.00 0.92 1.06 93.8 .| 0.867 0.00 0.88 * 0.04
No. Obs 2 102 171
All LOCAL 0.76 0.95 1,06 ’88.3 0.277 0.36 0.86 0.52 0.09
Stations NGM MOS 0.99 0.94 1.05 89.4 0.799 0.39 0.87 0.61 0.07
No. Obs 83 992 1192
Eastern LOCAL 0.57 1.06 1.01 83.4 0.698 | .0.26 0.86 0.55 0.18
24 NGM MOS 0.97 0.94 1.06 83.9 0.712 0.46 0.81 0.53 0.13
‘ No. Obs 70 404 476
Southern | LOCAL 0.50 0.88 1.02 92.5 0.560 0.38 0.56 0.25 0.36
23 NGM MOS 0.63 1.00 1.01 94.7 0.706 | 0.50 0.76 0.20 0.24
No. Obs 8 25 287 ‘
42
Central LOCAL 0.57 1.07 0.95 85.2 0.709 0.19 0.93 0.67 0,13
28 NGM MOS 0.92 1.03 0.96 87.6 0.761 0.38 0.93 0.59 0.10
No. Obs 37 418 262 )
Western LOCAL 0.00 1.11 0.95 84 .4 0.669 | 0.00 0.83 * 0.25
12 NGM MOS 0.00 0.90 1.06 980.3 0.785 | 0.00 0.82 * 0.09
No. Obs 1 84 152
All ’ LOCAL 0.56 - 1.06 0.99 85.4 0.726 0.24 0.88 0.57 '0.17
Stations NGM MOS 0.92 0.98 1.03 87.3 0.765 | 0.43 0.86 0.53 0.12
No. Obs. 116 931 1177

* This category was observed but was not forecast.
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Table 6.1,

of four ca

Comparative verification of local and NGM MOS forecasts

tegories of cloud amount (clear, scattered, broken, and

overcast) for 89 stations in the conterminous U.S., 0000 UTC cycle.

Bias by Category
Projection Type of [====--ommmm L ____ Percent Skill
(h) Forecast 1 2 3 4 Correct Score
LOCAL 0.72 1.44 1.75 0.92 66.8 0.531
12 NGM MOS 0.79 1.57 1.28 0.93 60.7 0.439
No. Obs. 5348 1938 1495 6209
LOCAL 0.52 1.65 2.24 0.77 50.8 0.346
18 NGM MOS 0.58 1.80 1.53 0.87 53..5 0.368
No. Obs 4988 2326 1826 5939
LOCAL 0.53 1.80 2.14 0.77 48.5 0.314
24 NGM MOS 0.63 1:81 1.46 0.88 53.7 0.366
No. Obs 5169 2229 1742 5852
Table 6.2. Same as Table 6.1 except for the 1200 UTC cycle,
Bias by Category
Projection Type of |-=====coommm .. Percent Skill
(h) Forecast 1 2 3 4 Correct Score
LOCAL 0.70 1.43 1.77 0.87 61.4 0.470
12 NGM MOS 0.71 1.66 1.32 0.91 57.4 0.411
No. Obs. 5169 2232 1754 5891
LOCAL 0.58 1.91 2.42 0.86 54.5 0.375
18 NGM MOS 0.78 1.75 1.25 0.95 60.5 0.428
No. Obs. 6053 1660 1334 5991
-LOCAL 0.57 1.73 2.08 0.88 52.2 0.343
24 NGM MOS 0.73 1.62 1.38 0.95 57.2 0.391
No. Obs. 5324 1925 1523 6248-
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Table 6.3.

Comparative verification of local and NGM MOS forecasts
of four categories of cloud amount (clear, scattered, broken, and
overcast) for 24 stations in the Eastern Region, 0000 UTC cycle.

Bias by Category
Projection Type of e e e e e e Percent Skill
(h) Forecast 1 2 3 4 Correct Score
I
LOCAL 0.66 1.41 1.71 0.92 63.4 0.470
12 NGM MOS 0.72 1.52 1.24 0.96 61.7 0.437
No. Obs. 1121 570 418 1953
LOCAL 0.45 1.45 2.38 0.81 53.2 0.357
18 NGM MOS 051 1.64 1.60 0.90 56.0 0.380
No. Obs. 1074 660 465 1860
LOCAL 0.50 1.86 2.40 0.83 52.6 0.339
24 NGM MOS 0.66 1.75 1.50 0.93 59.3 0.408
No. Obs. 1255 498 379 1930
Table 6.4. Same as Table 6.3 except for the 1200 UTC cycle.
Bias by Category
Projection | Type of |--------==ccccccccccmccncca- Percent Skill
(h) Forecast. 1 2 3 4 Correct Score
LOCAL 0.61 1.49 2.15 0.90 61.3 0.446
12 NGM MOS 0.76 1.61 1.28 0.94 62.5 0.447
No. Obs 1256 499 386 1943
LOCAL 0.56 1.82 2.32 0.89 57.4 0.390
18 NGM MOS 0.76 1.74 1.06 1.01 63.3 0.444
No. Obs. 1379 394 370 1942
LOCAL 0.64 1.40 1.90 0.89 56.0 0.370
24 NGM MOS 0.67 1.46 1.35 0.98 58.5 0.390
No. Obs 1117 572 432 1957
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Table 6.5. Comparative verification of local and NGM MOS forecasts
of four categories of cloud amount (clear, scattered, broken, and
overcast) for 21 stations in the Southern Region, 0000 UTC cycle.

Bias by Category
Projection Type of |==—==-mommmm . Percent Skill
(h) Forecast X 2 3 4 Correct | Score
. LOCAL 0.71 1.61 1.81‘ 0.86 66.3 0.534
12 NGM MOS 0.83 1,53 1.23 0.92 63.2 0.478
No. Obs 1332 457 345 1259
LOCAL 5 -0.58 1.81 1.77 0.67 49,2 0.334
18 NGM MOS 0.69 1.74 1,14 0.88 56.4 0.413
No. Obs 1194 582 536 1174
LOCAL 0.56 1.81 1.88 0.70 45.6 0.286
24 NGM MOS 0.68 173 1.30 0.85 53.1 0.368
No. Obs. 1252 593 452 1097

Table 6.6. Same as Table 6.5 except for the 1200 UTC cycle.

Bias by Categdry
Projection Type of |-=--===v----- e R S S R Percent Skill

(h) Forecast i} 2 3 4 Correct Score

LOCAL 0.69 1.51 1.63 0.82 59.7 0.460
12 NGM MOS 0.74 1.61 1,13 0.91 56.1 0.403

No. Obs 1253 593 464 1111

LOCAL 0.54 2.09 2.43 0.85 52.8 0.364
18 NGM MOS 0.81 1.68 1.24 0.96 61.0 0.436

No. Obs 1577 408 310 1121 :

LOCAL 0:55 1.94 2,18 0.80 50.6 0.339
24 NGM MOS 0.77 1.50 1.35 0.96 59.8 0.433
. No. Obs. 1328 460 354 1271 '
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Table 6.7. Comparative verification of local and NGM MOS forecasts
of four categories of cloud amount (clear, scattered, broken, and
overcast) for 26 stations 'n the Central Region, 0000 UTC cycle.

Bias by Category

Projection Type of |[---=-==-cmemmmmemm o Percent Skill

(h) Forecast ! 2 3 4 Correct Score

LOCAL 0.68 1.43 1.93 0.95 65.6 0.510

12 NGM MOS 0.74 1.65 1.36 0.95 59.0 0.409
No. Obs. 1628 569 406 1948

LOCAL 0.38 1.85 2.48 0.80 47.6 0.306

18 NGM MOS 0.48 1.96 1.68 0.90 50.2 0.322
No. Obs. 1533 655 513 1846

) LOCAL 0.37 2.08 2,38 0.81 45,5 0.276

‘24 NGM MOS 0.53 1.97 1.54 0.92 52.3 0.341
No. Obs. - 1548 626 486 1887

Table 6.8. Same as Table 6.7 except for the 1200 UTC cycle.
Bias by Category .

Projection Type of |--==-=—-mmmme el Percent Skill

(h) Forecast 1 2 3 4 Correct Score

LOCAL 0.65 1.51 1.83°’ 0.91 60.6 0.453

12 NGM MOS 0.63 1.74 1.46 0.94 565 0.392
No. Obs. 1554 634 484 1900

LOCAL 0:51 2.08 2.70 0.86 52.3 0.342

18 NGM MOS 0.73 1.80 1.41 0.96 . 59.6 0.409
No. Obs. 1769 488 361 1955

. LOCAL 0.46 1.01 2,38 0.90 48.6 0.293

24 ‘NGM MOS 0.69 1.68 1.48 0.96 55.9 0.367
No. Obs. 1629 560 411 1965
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Table 6.9.

Comparative verificat
of four categories of cloud amo
overcast) for 18 stations in th

ion of local and NGM MOS forecasts
unt (clear, scattered, broken, and
e Western Region, 0000 UTC cycle.

‘ Bias by Category
Projection Type of [=====—cmmmmmee . .Percent Skill
(h) Forecast 1 2 3 4 Correct Score
LOCAL 0.84 1.31 1:50 0.94 73.8 0.624
12 NGM MOS 0.88 1.56 1.30 0.86 59.3 0.418
No. Obs 1267 342 326 1049
LOCAL 0.71 1.44 2.45 0.72 54 .3 0.383
18 NGM MOS 0.68 1.86 1.87 0.75 52.0 0.351
No. Obs, 1187 429 312 1059
LOCAL 0.76 1.40 1.92 0.65 50.7 0.343
24 NGM MOS 0.67 1.79 1.50 0.73 48.9 0.320
' No, Obs. 1114 512 425 938
Table 6.10. Same as Table 6.9 except for the 1200 UTC cycle.
Bias by Category
Projection Type of |-==---commmmm T -=-| Percent Skill
(h) Forecast- 1 2 3 4 Correct Score
: LOCAL 0.87 1.18 1.51 0.83 64.5 0.516
12 NGM MOS 0.73 1.68 1.41 0.77 53.4 0.374
No. Obs. 1106 506 420 937
LOCAL 0.72 1.58 2.19 0.80 56.0 0.392
18 NGM MOS 0.85 1.78 1.31 0.81 57.5 0.393
No. Obs. 1328 370 293 973
LOCAL 0.68 1.70 1.85 0.90 54.4 0.368
24 NGM MOS 0.79 1.93 1.33 0.85 54.1 0.355
No. Obs. 1250 333 326 1055
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Table 6.11.

Comparative verification of local and LFM MOS forecasts

of four categories of cloud amount (clear, scattered, broken, and
overcast) for 6 stations in tiie Alaska Region, 0000 UTC cycle.
Bias by Category
Projection TYpE: 0f «|=r~roroatrlcamsm i mim ———— Percent | Skill
(h) ‘Forecast 1 2 3 4 Correct Score
LOCAL 0.73 3+08 175 1.02 63.5 0.406
12 LFM MOS 0.89 0.79 0.94 1.10 67.6 0.448
No. Obs 279 105 85 582
LOCAL 0.74 1.02 1.45 0.99 57 .3 0.327
18 LFM MOS 0.81 0.64 0.98 115 61.7 0.354
No. Obs 220 123 135 585
LOCAL 0.65 0.97 1.71 0.98 52.17 0.273
24 LFM MOS 0.84 0.66 0.81 1.19 63.0 0.384
No. Obs 230 131 137 563 )
Table 6.12. Same as Table 6,11 except for the 1200 UTC cycle.
. : Bias by Category
‘Projection Type of |--===--c--mcemmmccmeeeeee e Percent Skill
(h) Forecast 1 2 3 4 Correct Score
LOCAL 0.84 0.85 1.53 0.97 64.0 0.443
12 LFM MOS 0.89 0.74 1.07 1.09 63.1 0.404
No. Obs. 228 126 137 563 :
LOCAL 0.59 1722+ 2.32 0.96 59.3 0.362
18 LFM MOS 0.80 0.93 1.20 1.08 62.6 0375
No. Obs. 280 111 85 583
LOCAL 0.56 1.22 2.24 0.98 57.8 0.332
24 LFM MOS 0.83 0.70 1.01 1.13 63.8 0.376
No. Obs. 278 100 88 577
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Table 7.25.

Comparative verification of
ficant wind forecasts for 6 stations in

local and LFM MOS 42-h signi-
the Alaska Region, 0000 UTC

cycle.
Type of Type Bias by Category Percent Threat
Verifying of  f--mmmmmmeeee oL Skill Forecast Score
Observation | Forecast | < 22 kt 2 22 kt | Score | Correct >22 kt
LOCAL 0.98 .70 0.216 93.6 0.14
1-min Avg LFM MOS 1.00 <12 0.291 95.4 0.19
No. Obs. 1018 33
LOCAL 1.02 .78 0.318 92.1 0:22
+ 3-h Max LFM MOS 1.04 31 0.336 93.4 0.22
No. Obs. 969 72
Table 7.26. Same as Table 7.25 except for the 1200 UTC cycle
Type of Type Bias by Category Percent Threat
Verifying of  [-mmmemmmmeeeeo Skill Forecast Score
Observation | Forecast | < 22 kt > 22 kt Score | Correct 222 kt
LOCAL 0.98 .62 0.183 94.3 0,12
1-min Avg LFM MOS 0.99 .24 0.222 95.4 0.14
No. Obs. 1026 29
LOCAL 1.01 .81 0.228 92.7 0,15
+ 3-h Max LFM MOS 1.02 .62 0.333 94.3 0.22
No. Obs 990 58
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Table 8.1.

Comparative verification of NGM MOS and persistence ceiling height

forecasts for 94 stations in the conterminous U.S. for the 0000 UTC cycle.

______________________________________________________________ - o 2 o = = ————

_ Bias by Category

Projection Type of = |-------—mmmmmmmm e - Log ' Percent Skill

(h) Forecast 1 2 3 4 Score Correct Score

v NGM MOS 0.96 1.22 1.17 0.96 3.054 74.9 0.415

12 PERSISTENCE 0.89 0.92 0.97 1.02 1.891 83.6 0.587
No. Obs. 808 866 2056 11422

NGM MOS 115 1.46 1:13 0.93 3.128 72.9 0.368

15 PERSISTENCE 1:12 0.95 0.81 1.03 2.741 77.7 0.412
No. Obs. 73 113 305 1562

NGM MOS 1;50 1.25 1.10 0.94 2.768 74.7 . 0.402

18 PERSISTENCE 1.80 0.97 0.81 1.01 2.981 74 .4 0.345
No. Obs. 398 813 2419 11444

NGM MOS 1.21 1.34 1.15 0.96 2.206 79.2 0.377

24 PERSISTENCE 2.08 1.33 1.11 0.94 3.325 73.1 0.224
No. Obs. 331 571 1697 12049

Table 8.2. Same as‘Table 8.1 except for the 1200 UTC cycle.
Bias by Category

Projection Type of =  |-===-=-memmeme el Log Percent Skill

(h) Forecast 1 2 3 4 Score Correct Score

NGM MOS 1.11 1.34 1.21 0.95 | . 2.059 79.8 0.407

12 PERSISTENCE 0.82 117 1.22 0.97 1.296 86.1 0.578
No. Obs. 333 586 1719 12137

NGM MOS 1.09 1.47 1.14 0.96 2.297 79.6 0.398

15 PERSISTENCE 0.57 1.14 1:15 0.99 1.960 81.4 0.414
No. Obs. 53 79 228 1654

NGM MOS 1.08 1.35, 1.19 0.95 2.720 76.4 0.379

18 PERSISTENCE 0.49 1.00 1.14 1.00 2.405 77.8 0.363
No. Obs. - 555 690 1826 11877

NGM MOS 1.10 1.35 1.20 0.93 3.586 71.9 0.360

24 PERSISTENCE 0.35 0.81 1.03 1.05 3.349 72.0 0.255
No. Obs. 778 843 2028 11273
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Table 8.3.

forecasts for 6 stations in the Alaska Region, 0000 UTC cycle.

Comparative verification of LFM MOS and persistence c¢eiling height

Bias by Category

Projection Type of e e R e e Log Percent Skill
(h) Forecast 2 3 4 Score Correct Score
LFM MOS 0.80 1.10 1.74 0.84 | 3.509 65.6 0.271
12 PERSISTENCE 0.97 0.88 1.00 1.01 2.298 79.4 0.481

No. Obs. 35 50 170 778
LFM MOS 0.65 2,06 1.83 0.76 3.909 61.9 0.262
18 PERSISTENCE 0.85 1.:25 0.89 1.02 2.942 72.6 0.321

No. Obs. 40 36 193 771
\ LFM MOS 0.50 1.58 1.94 0.76 3.375 62.9 0.254
24 PERSISTENCE 1.55 1.00 0.92 1.00 3.148 71.2 0.264

No. Obs. 22 45 182 783

Table 8.4. Same as Table 8.3 except for the 1200 UTC cycle
Bias by Categorj

Projection | Type of =  |=====------ememecccccmccaaaa Log Percent | Skill
(h) Forecast 2 3 4 Score Correct Score
LFM MOS 1.39 1.29 1.72 0.81 3.273 66.9 0.310
12 PERSISTENCE 1.30 0.93 1.07 0.98 1.871 80.3 0.509

No. Obs. 23 45 183 790
LFM MOS 1.00 1.50 1.82 0.79 3.740 63.0 0.248
18 PERSISTENCE 1.00 0.95 1.10 0.98 2.698 72,1 0.309

No. Obs. 29 44 180 787 )

LFM MOS - 0.81 1.38 1.99 0.77 4,062 60.7 0.217
24 PERSISTENCE 0.81 0.81 1.17 0.98 3.144 71.0 0.284

No. Obs. 37 48 167 778
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"“ble 8.5. Comparative verifica: on of local and persistence ceiling height fore--
asts for 92 stations in the c- :rminous U.S. for the FT release time of approx-
mately 0900 UTC.

y Bias by Category
Projection Type of = [====-cmmom L Log -Percent Skill
(h) Forecast 1 2 3 - 4 Score Correct Score
LOCAL 0.88 1.06 1.06 1.00 1.938 83.5 0.543
03 PERSISTENCE 0.93 0.92 0.94 1.02 1.708 85.4 0.582
No. Obs. 796 783 1657 12186
LOCAL 0.59 0.89 1.06 1.02 2.224 80.2 0.452
06 PERSISTENCE 1.08 0.80 0.87 1.03 2.459 79.8 0.434
No. Obs. 654 864 1867 11966
LOCAL 0.46 0.74 1.04 1.02 1.830 80.7 0.418
09 '| PERSISTENCE 2.15 0.92 0.80 1.01 2.684 77.1 0.334
. No. Obs. 316 734 2084 12223
LOCAL 0.27 0.96 1.50 0.96 1.723 81.8 0.374
15 PERSISTENCE 2.28 1.32 1.16 0.94 3.073 75.4 0.208
: "No. Obs. 306 533 1490 13098

Table 8.6. Same as Table 8.5 except for 93 stations for the FT release time of
approximately 1800 UTC.

Bias by Category

Projection Type of W |=-=eemmmmm L Log | Percent Skill

(h) Forecast 1 2 3 4 Score Correct Score

LOCAL 0.71 1.02 1:12 0.99 1.237 86.1 0.534

03 PERSISTENCE 1.30 1.24 1.16 0.96 1.336 85.6 0.544
No. Obs. 256 609 1710 12881

LOCAL 0.43 1,08 1.40 ' 0.97 1.500 84.3 0.449

06 PERSISTENCE 0.97 1.40 1.46 0.93 1.845 81.4 0.393
No. Obs. 321 536 1413 13077

g LOCAL . 0.49 1.13 1.46 0.96 1.807 81.5 0.397

09 PERSISTENCE 0.84 '1.32 1.42 0.94 2,200 78.7 0.327
No. Obs. 376 568 1473 12899

LOCAL 0.47 1.26 1.49 0.95 2.613 76.5 0.365

15 PERSISTENCE 0.46 1.09 1.29 0.99 3.056 73.8 0.249
No. Obs.: 690 698 1637 12185




Table 8.7.

Comparative verification of local and persistence ceiling height fore-

casts for 6 stations in the Alaska Region for the FT release time of approxi-
mately 0900 UTC.

Bias by Category

Projection Type of = |==---mmmmmmmm o Log Percent Skill

(h) Forecast 1 2 3 4 Score Correct Score

LOCAL 0.79 0.60 1.16 1.00 1917 B1.5 0.535

03 PERSISTENCE 1.00 0.92 0.99 1.01 2,164 79.9 0.492
No. Obs. 34 48 170 777

LOCAL 0.56 0.48 1.26 1.00 2.850 73.8 0..374

06 PERSISTENCE 0.76 0.83 0.99 1.03 2,949 74,9 0.388
No. Obs. 45 54 176 767

LOCAL 0.45 0.47 1.34 0.97 2,729 72.8 0.345

09 PERSISTENCE 0.92 1:25 0.92 1.01 2.913 12:7 0.324
No. Obs. 38 36 191 775

LOCAL 0,13 0:25 1.32 0.99 2.300 73.8 0.328

15 PERSISTENCE 1.52 1,02 0.94 1.00 3.136 7311 0.272
No. Obs. 23 44 186 786

Table 8.8. Same as Table 8.7 except for the FT release time of approximately
1800 UTC,
Bias by Category

Projection Type of = |==---mmmmmmm e Log Percent Skill

(h) Forecast 1 2 3 4 Score Correct Score

LOCAL 0.24 0.36 1.23 1.00 2.300 74.3 0.323

03 PERSISTENCE 1.29 0.93 1.08 0.98 1.903 79.8 0.492
No. Obs. 21 45 182 792

LOCAL 0.21 0.43 1.13 1.02 2.429 72.2 ;302

06 PERSISTENCE 1.13 1.14 0.94 1.01 2.232 76.8 0.434
No. Obs. 24 37 210 769

LOCAL 0.22 0.30 1.45 0.97 2.511 71.2 0.279

09 ‘PERSISTENCE 1.00 0.91 1:11 0.98 2.674 12.2 0.302
No. Obs. 27 46 178 794

LOCAL 0.15 0.27 1.53 0.97 2,946 68.6 0.219

15 PERSISTENCE 0.79 0.82 1.16 0.99 3.127 70.9 0.273
No. Obs,. 34 49 166 779
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Table 9.1.

0000 UTC cycle.

Comparative verification of NGM MOS and persistence visibility fore-
casts for 94 stations in the conterminous U.S.,

o - -~ —_—— —— — — — = = - - - = = dn o= - - ———

Bias by Category ,
~Projection TN O it 57 2 e S e i Log Percent Skill
(h) Forecast 1 2 3 4 Score Correct Score
NGM MOS 1.01 1.18 1.11_ 0.98 2.510 79.3 0.351
12 PERSISTENCE 0.86 0.80 0.89 1.03 1..577 86.1 0.516
No. Obs. 536 827 1414 13184
NGM MOS 1.28 1.14 1:186 0.96 2.981 76.0 0.334
15 PERSISTENCE 0.95 0.67 1.10 1.02 2.688 78.7 0.341
No. Obs. - 66 171 182 1736
NGM MOS 1.22 1.24 1.35 0.96 2,039 82.7 0.349
18 PERSISTENCE 1.39 0.82 1.36 0.98 2.456 81.0 0.245
No. Obs. 330 815 921 13892 '
NGM MOS 1.35 1.22 1.36 0.96 1.599 85.5 0.353
24 PERSISTENCE 2.64 0.96 1.51 0.95 2.557 79.9 0.138
No. Obs. 173 685 831 14227
Table 9.2. Same as Table 9.1 except for the 1200 UTC cycle.
: ) Bias by Category
Projection iype ©f o e l~troTBrUTOGo Lo BReE e Log Percent Skill
(h) Forecast 1 2 3 4 Score | Correct | Score
NGM MOS 1.39 1.21 1.42 0.96 1.507 86.0 0.385
12 PERSISTENCE 1.24 1.09 0.98 0.99 1.083 90.0 0.504
No. Obs. 168 689 838 14186
NGM MOS 0.75 1.24 1.38 0.97 1.856 84,1 0.358
15 PERSISTENCE 1.15 1.18 0.83 1.00 2,015 84.3 0.310
No. Obs. 40 100 120 1853
NGM MOS 1.04 1.38 1.18 0.97 1.941 83.3 0.351
18 PERSISTENCE 0.68 1.25 0.72 1.02 1.934 83.8 0.270
No. Obs. 308 604 1137 13787
NGM MOS | ©1.00 1.25 1.19 0.96 2.740 77.8 0.325
24 PERSISTENCE 0.39 0.91 0.59 1.07 2.845 78.1 0.154
No. Obs. 529 825 1397 13075
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Table 9.3,

Comparative verification o

casts for 6 stations in the Alaska Region, 0000 UTC cycle.

f LFM MOS and persistence visibility

fore-

Bias by Category

Projection Type of |=-eeemem . Log Percent Skill
(h) Forecast 1 2 3 4 Score | Correct | Scére
LFM MOS 0.88 1,11 1.00 1.00 3.105 74.6 0.210
12 PERSISTENCE 0.61 1.26 0.86 1.01 | 2.013 83.7 0.475

No. Obs. 33 57 101 849
LFM MOS 0.64 0.94 1.70 0.95 3.336 71.8 0.179
18 PERSISTENCE 0.725 0.90 1:11 1.01 3.081 25,5 0.214

No. Obs. 28 81 28 » 854
LFM MOS 0.66 1.03 1.95 0.95 3.064 75.3 0.194
24 PERSISTENCE 0.72 0.99 1..58 0.97 3.272 75.9 0.169

No. Obs. 29 74 55 878 .
Table 9.4, Same as Table 9.3 except for the 1200 UTC cycle.
Bias by Category

Projection Type of |==mecmmmme L. Log Percent Skill
(h) Forecast 1 2 3 4 Score | Correct Score
LFM MOS 0.69 0.82 2.54 0.93 | 2.937 75.7 0.253
12 PERSISTENCE 0.93 0.91 1.23 1.00 1.814 86.0 0.502

No. Obs. 29 76 56 878
LFM MOS 0.63 1.08 1.49 0.95 | 2.837 74,2 0.185
18 PERSISTENCE 1.37 1.15 0.76 1.01 | 2,552 78.9 0.256

No. Obs. 19 60 89 871
LFM MOS 0.62 1.05 1.72 0.93 3.551 70.1 0.175
24 PERSISTENCE 0.79 1.19 0.68 1.03 3.231 75.2 0.174

No. Obs. 34 57 99 845
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Table 9.5. Comparative verification of local and persistence visibility forecasts
for 92 stations in the conterminous U.S. for the FT release time of approximately
0900 UTC. . ‘ '

Bias by Category
Projection Type of [-==----oommme L s Log Percent Skill
(h) Forecast 1 2 3 4 Score Correct Score
LOCAL . 1 0.78 0.84 1,18 1.00 1.813 83.5 0.461
03 PERSISTENCE " 0.85 0.84 0.90 1.03 1.589 86.2 0.525
No. Obs. 569 805 ' 1430 13297
]
: LOCAL 0.41 0.45 1.10 1.07 2,283 80.5 0.336
06 - PERSISTENCE 0.82 0.59 0.95 1.05 2.498 79.9 0.340
No. Obs. 587 1143 1363 12996
LOCAL 0.31 0.46 1:25 1.03 1.542 85.9 0.330
09 PERSISTENCE 1.68 0.82 1.38 0.97 2.449 80.8 0.242
No. Obs. 285 824 938 14038
LOCAL 0.33 0.51 1.31 1.01 1.366 87.1 0.312
15 PERSISTENCE 2.43 0.97 1.55 0.95 2.610 79.6 0.140
No. Obs.‘. - 197 696 838 14359

Table 9.6. Same as Table 9.5 except for 93 stations for the FT ‘release time of.
approximately 1800 UTC.

Bias by Category

Projection Type of |==--eecem . Log Percent Skill

(h) Forecast . 1 2 3 4 Score Correct Score

LOCAL . 0.64 0.83 1.46 1.00 1.148 88.9 0.448

03 PERSISTENCE 1.26 1:15 1.15 0.98 1.283 88.6 0.475
No. Obs. 220 © 722 814 14401

LOCAL | o.54 0.60 1.38 1.00 | 1,272 87.6 0.370

06 PERSISTENCE 1.44 1.18 1.11 0.98 1.649 85.9 0.345
No. Obs. 192 698 844 14324

LOCAL 0.49 . 0.79 1,35 0.99 1.399 86.4 0.355

09 PERSISTENCE 1:17 1.44 0.94 0.98 1.896 84.0 0.272
No. Obs. 237 574 992 14250

LOCAL 0.46 0.96 1.40 0.98 2.196 80.5 0.312

15 '| PERSISTENCE 0.57 1.21 0.72 1.03 2.654 79.4 0.187
No. Obs., | 483 = 682 1297 13592
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Table 9.7,

Comparative verification of local and persistence visibility forecasts

for 6 stations in the Alaska Region for the FT release time of approximately

1800 UTC.
Bias by Category

Projection Type of W [===-mmmmmm e Log Percent Skill

(h) Forecast 1 2 4 Score Correct Score

LOCAL 0.68 0.91 0.88 1:03 1.812 84.0 0.452

03 PERSISTENCE 0.74 1.19 0.87 1.01 1.957 84.1 0.478
No. Obs, 31 7 95 847

LOCAL 0.68 0.70 1.07 1.02 2,307 81.2 0.340

06 PERSISTENCE 0.79 1.33 0.99 1.00 2,540 79.4 0.316
No. Obs. 28 61 89 864

LOCAL 0.46 0.44 1.19 1.05 2,612 77 .4 0.203

09 PERSISTENCE 0.82 0.88 1:113 1.01 3.130 75.4 0.211
No. Obs. 28 81 79 853

LOCAL 0.18 0.26 1:61 1.05 2.367 80.4 0.176

15 PERSISTENCE 0.82 0.97 1.57 0.97 3.248 7642 0.180
No. Obs. 28 73 56 882

Table 9.8. Same as Table 9.7 except for the FT release time of approximately
1800 UTC.
Bias by. Category

Projection Type of = |===--mmmmmmm e Log Percent Skill

(h) Forecast 1 4 Score Correct Score

LOCAL 0.25 0.28 1.48 1.05 2.175 82,0 0.229

03 PERSISTENCE 0.93 0.93 1.21 0.99 1.803 86.3 0.497
No. Obs. 28 71 56 884

LOCAL 0.30 0.32 1.22 1.06 2.287 80.3 0.206

06 PERSISTENCE 1.13 0.90 0.94 1.01 2.249 82:2 0.363
No. Obs. 23 72 72 871

LOCAL 0.32 043 1.06 1.05 2.157 80.2 0.199

09 PERSISTENCE . 1o di 0.77 1.01 2.486 79.6 0.261
No. Obs. 19 58 87 880

LOCAL 0.16 0.46 1.01 1,07 2.656 77.6 0.165

15 PERSISTENCE 0.78 1.13 0.72 1.03 3153 75.6 0.163
No. Obs. 32 56 94 846
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