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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). 1In order to streamline production of the documents
and to encourage their use, the format was changed significantly a number of
issues ago. Most text has been eliminated, and descriptive information about the
verification data is presented in tabular form. In addition, the format includes
a section for special items of interest or changes that occurred during the
verification season. For more specific information about the forecasts, observa-
tions, and verification procedure for each weather element, see Dagostaro and
Dallavalle (1991).

Verification statistics are presented here for the cool season months of
October 1991 through March 1992 for maximum/minimum (max/min) temperature,
probability of precipitation (PoP), precipitation type, snow amount, cloud
amount, surface wind, ceiling height, and visibility. Specific details about the
local and objective forecasts and the verifying observations 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. The definitions of the official local max/min
temperature forecasts and verifying observations, in turn, differ from those of
the guidance.

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 Limited-area Fine Mesh Model (LFM)
(Gerrity, 1977; Newell and Deaven, 1981) and the Nested Grid Model (NGM) (Hoke
et al., 1989). 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
weather 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 Table 5.1 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 guidance verification
results are presented in Tables 7.1 - 7.12, while the analogous local scores are
given in Tables 7.13 - 7.24. Comparative verification results for the 42-h sig-
nificant wind speed are presented in Tables 7.25 - 7.28. For ceiling height and
visibility, objective and local forecast verification scores are shown only for
the conterminous U.S. stations combined and for the Alaska Region. Tables 8.1 -
8.4 contain the objective ceiling height forecast results for the conterminous
U.S. and the Alaska Region, while Tables 8.5 - 8.8 contain ceiling height scores
for the local forecasts. Analogously, Tables 9.1 - 9.8 show guidance and local
visibility forecast verification scores for the conterminous U.S. stations and
the Alaskan stations.

2. SUMMARY (OCTOBER 1991 - MARCH 1992)

Two stations that were included in the 1991 warm season verification, namely,
Hobart, Oklahoma and McAlester, Oklahoma, were not included in the 1991-92 cool
season verification.

The NGM-based MOS max/min temperature and wind guidance were produced by new
forecast equations beginning 1200 UTC October 23, 1991 (Dallavalle et al., 1992).

In general, care must be used when interpreting verification results for rare
events, for example, the lower categories of ceiling height or winds > 22 kt.

3. REFERENCES

Dagostaro, V. J., 1985: The national AFOS-era verification data processing sys-
tem. TDL Office Note 85-9, National Weather Service, NOAA, U.S. Department
of Commerce, 47 pp.

» and J. P. Dallavalle, 1991: AFOS-era verification of guidance and local
aviation/public weather forecasts--No. 11 (October 1988 - March 1989). IDL
Office Note 91-2, National Weather Service, NOAA, U.S. Department of Com-
merce, 64 pp.

Dallavalle, J. P., J. B. Bower, V. J. Dagostaro, D. T. Miller, and J. C. Su,
1992: Development of a new statistical weather forecast system. Preprints
Twelfth Conference on Probability and Statistics in the Atmospheric
Sciences, Toronto, Amer. Meteor. Soc., 201-206.

Gerrity, J. P., Jr., 1977: The LFM model--1976: A documentation. NOAA Tech-
nical Memorandum NWS NMC-60, National Oceanic and Atmospheric Administra-
tion, U.S. Department of Commerce, 68 pp.

Glahn, H. R., and D. A. Lowry, 1972: The use of Model Output Statistics (MOS)
in objective weather forecasting. J. Appl. Meteor., 11, 1203-1211.




Hoke, J. E., N. A. Phillips, G. J. DiMego, J. J. Tuccillo, and J. G. Sela, 1989:
The regional analysis and forecast system of the National Meteorological
Center. Wea. Forecasting, 4, 323-334,

National Weather Service, 1982: National Verification Plan. National Oceanic
and Atmospheric Administration, U.S. Department of Commerce, 81 pp.

Newell, J. E., and D. G. Deaven, 1981: The LFM-II model--1980. NOAA Technical
Memorandum NWS NMC-66, National Oceanic and Atmospheric Administration,
U.S. Department of Commerce, 20 pp.

Ruth, D. P., and C. L. Alex, 1987: AFOS-era forecast verification. NOAA Tech-
niques Development Laboratory Computer Program NWS TDL CP 87-2, National
Weather Service, NOAA, U.S. Department of Commerce, 50 pp.




‘$1§809303 T®O0] 9yl jo esoyl yojew eyl spoired Y-z 103 junowe uojieljdioeig ovs £q0
asog
‘§1sed9103 9duepingd oyl se suweg 0021 ‘0000 8y ‘9¢ ‘v dd Teo07]
‘ejsely 103 eouepind Joqd peseq-WON Ou ST @1ayy ‘suoyidoefoad
Po3I®OTpuUT oyl 3w Bujpus spojaed Y-z 103 9I® $ISEO9I0F ‘‘§°[] SNOUTWIBIUOD Y3 104 00ZT ‘0000 8% ‘9¢ ‘92 oMd SOH WON
‘97940 31sed2103 @Yyl woly
sinoy gy pue ‘Qf ‘ST 3I® pus A1Tenioe spoyrad yY-zr eyi ‘exqsely xog ‘suojioefoxd
P93e0TpuUT 8yl Je Bujpue spotied Y-z 103 ®Iw §ISEOIIOF ‘‘S'Q SNOUTWILIUCD ®YI I0J 0021t ‘0000 89 ‘9¢ ‘9T po SOW W4T dod
*SUOTIBIS [T¥ IOF UTW 9Y3I FO UOTITUTFOP T®O0] 9yl 03 L[9so1o spuodseiio) ovs £q0
*oln (0000) 00TT I@3ye sanoy (99) 45 pue (Zy) 0F
3e Buipus spoyied Y-ZT I0F PITeA o1 S18eO08I0F ‘wise]Y I0g ‘PWFIIYSTU JO UOFITU
-T13op ®ouepIn® oyl woay AL13y8yIs sI9FFTP pu® Puoz swil uo spuadep pojzed swylrIysyu 002t 8y ‘%2 3Is03
Ten3doe ‘°g°f SNOUTWISIUOD PY3I U °SUOTILIS ¢ I0F einjezsdwsl ujw SwIIIYSTN 0000 09 ‘9¢ dd 1e00]
‘eseTy oozt 8y ‘vZ
03 ®ouepin® ou !f°g° SNOUTWIIIUOD IYJ IOF ISOPI0F einjersdwel ujw SwyIIYSIN 0000 09 ‘9¢ oMd SOW WON
‘e)se[y I03F 3Iseosroy aanjexadway 00zt 8y ‘%z
uiw Lep Iepusyeo !°g°f) SNOUTWISIUCD BYI I0F ISELO9I0¥ sinjeisdwsl ujw SwWFIIYBIN 0000 09 ‘9¢ x4 SOH W41 dwe3 uil
‘SUCTIBIS TI® 10 Xew 8yl JO UOTITUTISP TeO0] 9yl 031 A[ssoyo spuodsezio) ovs £q0
*0In (00TT) 0000 I°3Fe sxnoy (99) 4§
Pue (Zv) 0¢ 3® Sujpus spojied Y-z 107 PITeA 91v S1sEOLI0F ‘eyse|y 104 ‘swyikep
3o uotijuryep eouepin® eyl woiy ATIYBy[s sI19FITP pue euoz swyl uo spuedep pojaed 00zt 09 ‘9¢ asog
swiifep yenidow ‘‘g‘ SFNOUTWIIIUOD BYI U] ‘SUOTIEIS e I0F ®anleradwel xew swyifeq 0000 8y ‘%z dd 1®o0]
ooct 09 ‘9¢
‘®)Ysey 103 9ouepin® ou f°g'M SNOUTWIAIUOD BY3 IOF 1§EOII0F 8Injeradwal xew swyikeq 0000 8y ‘vz oMd SOW WON
‘e)sely 103 isedazoy aanjexad 0021 09 ‘9¢
-wal Xew Lep Iepuajed !°g°'(] FNOUTWIIIUOD 3Y3J I10J ISEO210y sinjexsdwai xew swyikeq 0000 8y ‘ve xxd SOW W41 dway xey
(0ln) @1°4&)p 97049y asedaiog y22anos ele(q Juawayg
s3jusumwo) 1sedoaroy woxg suojioafoag eleq Jo adAy aayeapn
‘®I1Ep UOTIEDTITIBA SMN 94l UT SUOTIBAIISQO pu® sIseoarod °[°[ @Iqe]



‘714l 3® PeIdRTT10° §q0 L1anoy

woxy eie eduepin® GOW °Yl JO sawll PIIeA oyl 03 puodsexiod eyl $qO0 BujkFyaep
‘SUOTITIS 9Y] ¥ POIOSTTOD 9Ie EISELIII0F TEOO] OYl FO sewyl PYIeA ®yl o3 Buypuods
-91100 $§q0 °$3IFEIVIOY UOTIETA® TJEUTWIS] T[EOO] ®Yl JO sowIl PITeA 9yl o3 puods

-91102 (puyA pauteIsns IsPYBTY) SINOY ¢ F Pue Inoy o1yToeds Syl I® SINTEA PPAILSqQ ovs £q0
‘peeds puta 3 €2 < JO Ised9103 ou/sef y 00ZT ‘0000 (4 dIN
‘PP3EOO0T ST UOTI®IS BIBYM PuUOZ W] uo pusdep ‘Iyey
e ‘sewyl eduenssy I3 eiewixoxddy ‘peryiIea eie 13y9T e ,suojioefoxd, esya o3y asog
PITeA s3s¥oer0y ‘spojaed swfl ®TQETITA IOF PII®A SIv SISEOSIOF UOTITIAR [wuWIS] 008T ‘0060 ST ‘6 ‘¢ 14 Ted07
‘#)ysely 103 eouepind ou tyIn 00Z1
20 0000 I93F® $INOY PeITOTPUT 9YI I® PITEA 8I® $15EO9I0F ‘°§°f) SNOUTWIIIUOD BYI I04 00ZT ‘0000 Ty ‘vz ‘st ‘21 oMd SOH WON
‘0l 00TT 20 0000 IP3Fe sinoy oTFFoeds e pyyep 00ZT ‘0000 Ty ‘9T ‘st ‘Tt o7 SOW W1 peads puipy
‘anoy Buid3yTIeA eyl e (SPNOTO UTYI SOPNIOUT) I9A0D LS TeI0Y PIAILEqQ ovs £90
asog
*I9A0D A)§ JO $£31580910F [eoTi08e3e) 00ZT ‘0000 9z ‘81 ‘21 JTN 1ed01]
‘exsely I03
oouepInd ou f°'g'n ENOUTWISIUOD Y3 IOF IBA0D A)s enbedo yo siswosioy jeoyaoseie) 00ZT ‘0000 yZ ‘ST ‘21 oMd SOW WON
*I8A00 A)s onbedo yo s3iseosxoy TeojaoBe3e) 00ZT ‘0000 %Z ‘8T ‘2t x4 SOW W4T 3unowe pnot)
‘Junowe Aous Y-gy HSss €q0
*uoj3oafoad Isog
Po3eoTpul eyi e Bujpus poyzred Y-z Yl I0J SYOUJ U] ISEOSIOF JuUNOUE AOUS 00ZT ‘0000 (T4 JIN 1eo07
‘ejse]y 03 souepin® 97qeredwod ou tuojlosfoad pejeojpuy eyl e Bujpus
potaed y-z1 9yl 103 Junowre MOUS JO €3ISWOSIOF [edTI0893Ed ‘°G° SNOUTWILSIUOCD BYI 04 002T ‘0000 (74 plod ¢ SOH W4T g3unmouwe mous
*owy3 BuTLITIPA ey3 Fo anoy [ F pue ewyl BujLFTIeA ay3 3e P®3I091102 ®1® 8qQ ovs $q0
‘suot3oefoxd pajeojpur sya ol Buypuods
-913100 sInoy OFFIoads e PITEA 9I® $IFEIII0J °SUOTILIS [Te I0F (UIZOIF PIIIPTSUOD asog
s7 pynby1 pue uszoxy pexijw) uoyieiydyosad pynby] pue ‘uszoiy ‘Suyzesry Jo siseoerog 002t ‘0000 Zv ‘ot ‘st TN 1e207]
‘PATFTIOA
3ou s7 Inq (uszoiyun paiepisuod sT Buyzavry) uojieajdiosad uszoiyun pue uszoiy
303 s7 @ouepIn? ‘eysely 104 ‘(pinby1 paaspisuoo sy pinbyy pue uszoay paxjw) uoyl
-e3ydyoead pynbyy pue ‘uszoxzy ‘Buyza’Iy I0F ST °S'() SNOUTWIIIUOD Y3 I0F PDUEPINY Nnnhu uoy3
‘suoy3oefoxd pejeoipuy @yl o3 Bujpuodsaizod sinoy O7FIoeds e PITEA @1 FISEORIOg 00ZT ‘0000 ZY ‘0t ‘st xxa SOW Wd1 -e3jdyoaag
(0ln) 21°4) 9104) 3seoaioy p@2anog eleq Juawa g
s3uaumio) Is®d910d woxg suojidefoag e3eq Jo 9dL] asyeay
‘penujjuo)  °1°y dIqe]



*asquweides ySnoaya 71ady jo syauow uosees wrem Yl I0F PATFTISA 30U Baw £1580930F7 Jjunowe Aous pue edL3 cOuucuunuooumN

Junowe MOUS JO SUOTITAIISQO BujLFTIeA Bujureluod 310dea ojadouks eowFINg - WSS
fIUSWeTe I9YIEIA IsOW IOF $ISEOPI0F SOW PU® T¥O0] 03 BuypuodsarIod SUOTITPAISSQO BUTAFTIPA BUTUTEIUOD UOTITAISEQO SAvalje ®d®yINg - QVS
$3USWITS ISYILPM BWOS JO SISEISI0F OO TPIDTFFO BujuywIuod Ionpoxd ISEORI0F pazsjus AYTenuEy - ITW

$IUGWITS I9Y3IWDA UOTIEJA® I0F $ISEOSIOF T¥OO] [eTOTFFO SUTUTEIUOD ISEOSIO0F TEUTWISI UOTITIAY - Id
uyleIINg $)Vdd Syl woiy paujeiqo
S1® ®YSRIV UT ®IEp !°'S’Q SNOUTWIIIUOD BYI U $ISEOSIOF JUSWSTP Ieyjesm OTTqnd T¥OOT TEYOTFFO BuTuTEIUOD UTISTING (ySndd) 18®¥09303 £37d Pepo) - dd

2WIl STYI I Eise]y Io7 eouepind peseq-[ON OU §7 sIsyl fAJuo °s°p
SNOUTWIIIUOD BY3 UF SUOTITIE I0F PUTA SOIINS PU¥ ‘Iunows PnoTd ‘god ‘eanieisdwel UTwW/xew I0F °ouUepind SO POSEQ-WON SUFERIUOD uyIeTIng OMd - OMJ
SUTIOTING ZHVWA PU® TIVWI oYyl woiy

psuteIqo 7 eYSETY 103 PouspInd f°g°f) SNOUTWISIUCD SYI UJ SUOTIEIS I0F SIUGWLS IIYIEIA [T® I0F eouepins

SOW P9S®q-W4T SUTEIUOD UTIDTING Ddd - XHJ

:FMOTTOJ S® B1® §92INOS 4“10#

*3ysyay Buyrieo eeg ovs €q0
*3ystey Buyrred esg ovs s1s394
1899
*3ysyey Buyrres eeg 008T ‘0060 ST ‘6 ‘9 ‘¢t 14 Ted0]
*3ysyey Bujyyedc eeg 0021 ‘0000 vZ ‘sl ‘Tt XxXd SOH W1  4£3TTIq¥51A
7141 3% PPIOSTT0D £qO0 A1Inoy woIy sxe eouepind SOW Yl JO SSWTI PITEA 9Y3
03 puodse1100 eyl sqo BujfFris, ‘suOTILIS By e P21097[0D 91® §15¥ORI0F TeO0]
Yl yo sswil pIT®A ®yl 03 Bujpuodseizzoo sqQ ‘sInoy o7Fyoeds e ueyes SUOTIeAINEqQ ovs $q0
‘1AL 3® P3IOI[T0D 8I® §qO I33je|
®@soyy #7042 DIA (00ZT) 0000 ®Y3l 10F OIn (00TZ) 0060 3I® uayel sqo £1anoy woiy sae
9ouepInd SON 94l YITA uosyredwoo 103 pesn sqo edusisysied ‘/geT Yoley eouls ‘w3
OSEITI1 14 PAINPAYOS Yl e @IqeTTeAr §qO0 A[INOY ISPIE] Yl °le pue SUOTILIS PYI e
P23037700 2I¢ $315ED310F T¥O0] dYl YITA UOSTIBRdWOD IOF PIsN SUOTILAIIEQO POUIISTEIDG ovs sysaeg
*S3WTl IdUEBNSSY pue Ry X {
SoWTl PIT®A IJ I0F peads puia 995 °senTeA TeOo7I0893¥O0 01 PRIIPAUCD Bie siseoeaoy 0081 ‘0060 ST ‘6 ‘9 ‘g 1d 1e20]
‘Y4A PU® WIAW FO SUOTITUTIOP TeIOTFFO oyl woxy ATIYBI[S I9FITp Inqg ‘YJI Pue WJIT ysyay
JO SUOTITUTFSP TeIOTFFO BY3I yYojew safI0Baleo Jo SUOTITUIISQ ‘enyTeA [eOTI08a3E) 00ZT ‘0000 9z ‘81 ‘21 4 SOW W41 8uiT18D
*anoy o1yroads 9yl e sanyeA peAILsqQ ovs $q0
asog
‘peads puja Teoo] I0F se sureg 008T ‘0060 ST ‘6 ‘€ 14 Ted07
‘eysely 103 souepind ou {HIn 00ZT
30 0000 I933® SINOY PaIEITPUT 9Yl Iw PITEA 9I® $IFEOII0F ‘°S°[ SNOUTWIIIUOD BYI 104 00ZT ‘0000 %z ‘BT ‘Tt OMd SOW WON
uoT3I0IITP
‘0l 00ZT 30 0000 I23y® sanoy o1yyoads e pyyep 00ZT ‘0000 ye ‘st ‘2t podt SOH W4AT PUTM
(01n) @124 3124) 3sedaioy 122anos eleq Juawayy
$3uauruo) iseda10d woxg suoyidoafoag eljeq Jo @°dL] asyleap
‘panujauo) 1y Iiqe]



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 387

precipitation type LFM 319

snow amount LFM 318

cloud amount LFM 378

NGM 387

surface wind LFM 347

NGM 387

ceiling height LFM 303

visibility LFM 303

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 comparative verifica
of max/min temperature, probabilit
snow amount¥*, cloud amount, surface wind, ceilin
Please note that LAX and BET were not included i
and PoP verifications.
cant wind verification and the local sur
bility verifications.
the snow amount verification.
42-h significant wind, and MOS
cycle, the MOS ceiling height a
1200 UTC cycles, and the local ceiling height
for the FT release time of approximately 0900

LBB and ELP were

face wind
Also note that TCC and SDF

Ninety-five stations in the conterminous U.S. and six stations in
tion of MOS guidance and local forecasts
y of precipitation, precipitation type¥*,

g height, and visibility.

n the max/min temperature
not included in the 42-h signifi-

, ceiling height, and visi-

were not available for

TCC was not available for the cloud amount,
surface wind verifications for the 1200 UTC
nd visibili

verifications for the 0000 and

and visibility verifications
UTC.

DCA
PWM
BOS
ALB
BUF
LGA
RDU
CLE
PHL
PIT
CAE
CRW
BHM
AMA
LLIT
MIA*
ATL
MSY
JAN
ABQ
OKC
MEM
DFW
LBB
SAT
DEN
ORD
IND
DSM
TOP
SDF
DTW
MSP
STL
OMA
BIS
FSD
MKE
CYS
PHX*
LAX*
SFO*
BOI
GTF
RNO
PDX
SLC
SEA
ANC*
FAI*
JNU*

Washington, D.C,
Portland, Maine

Boston, Massachusetts
Albany, New York

Buffalo, New York

New York (LaGuardia), New York
Raleigh-Durham, North Carolina
Cleve%and, Ohio
Philadelphia, Pennsylvania
Pittsburgh, Pennsylvania
Columbia, South Carolina
Charleston, West Virginia
Birmingham, Alabama
Amarillo, Texas

Little Rock, Arkansas
Miami, Florida

Atlanta, Georgia

New Orleans, Louisiana
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, Iowa

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

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

Los Angeles, California
San Francisco, California
Boise, Idaho

Great Falls, Montana
Reno, Nevada

Portland, Oregon

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

Juneau, Alaska

ORF
CON
PVD
BTV
SYR
EWR
CLT
CMH
AVP
ERI
CHS
BKW
MOB

FSM
TPA*
SAV
SHV
MEI
TCC
TUL
BNA
ABI
ELP
IAH
GJT
SPI
SBN
ALO
ICT
LEX
GRR
DLH
MCI
LBF
FAR
RAP
MSN
CPR
TUS*
SAN*
FAT*
PIH
BIL
LAS
MFR
CDC
GEG
BET*
OME*
YAK*

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

Scranton, Pennsylvania
Erie, Pennsylvania
Charleston, 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, Illinois
South Bend, Indiana
Waterloo, Iowa
Wichita, Kansas
Lexington, Kentucky
Grand Rapids, Michigan
Duluth, Minnesota
Kansas City, Missouri
North Platte, Nebraska
Fargo, North Dakota
Rapid City, South Dakota
Madison, Wisconsin
Casper, Wyoming
Tucson, Arizona

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

Las Vegas, Nevada
Medford, Oregon

Cedar City, Utah
Spokane, Washington
Bethel, Alaska

Nome, Alaska

Yakutat, Alaska

* These stations were not included in the

verifications.

precipitation type and snow amount
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Table 3.1. Comparative verification of local, LFM MOS, and NGM MOS PoP forecasts for 94
stations in the conterminous U.S., 0000 UTC cycle.

Changes GE 20X to Guidance
Local 0 eemeemmemmeemmeemeeeeee o
Forecast X Imp. X 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 0.0791 49.0
(1st period) LFM MOS 0.0868 8.9 44.0 16137 0.2385 20.2 2100
NGM MOS 0.0832 5.0 46.3 0.2105 10.1 2642
24-36 LOCAL 0.0921 42.3
(2nd period) LFM MOS 0.0988 6.8 38.1 16142 0.2362 17.0 2077
NGM MOS 0.0934 1.4 41.5 0.2094 1.6 2414
36-48 LOCAL 0.1021 34.8 J
(3rd period) LFM MOS 0.1091 6.4 30.3 16117 0.2432 17.7 2196
NGM MOS 0.1030 0.9 34.2 0.2132 0.7 2368

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

Changes GE 20X to Guidance
Local 0 |emmemeememmmeeee o
Forecast Z Imp. Z Imp. No. Guid. Local
Projection Type of Brier Over Over of Brier Y 4 No. of
(h) Forecast Score Guid. Clim. Cases Score Imprv. Changes
12-24 LOCAL 0.0809 49.5
(1st period) LFM MOS 0.0880 8.1 45.0 16272 0.2248 17.1 2125
NGM MOS 0.0852 5.1 46.8 0.2122° 10.8 2665
24-36 LOCAL 0.0929 40.7
(2nd period) LFM MOS 0.0998 7.0 36.3 16249 0.2411 17.8 2118
NGM MOS 0.0934 0.6 40.4 0.2090 0.1 2583
36-48 LOCAL 0.1061 34.0
(3rd period) LFM MOS 0.1125 5.7 30.0 16253 0.2323 13.6 2257
NGM MOS 0.1084 2.1 32.6 0.2251 5.0 2489
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Table 3.3. Comparative verification of local, LFM MOS, and NGM MOS PoP forecasts for 24
stations in the Eastern Region, 0000 UTC cycle.

Changes GE 20% to Guidance
Local = |emeemmme L
Forecast Z Imp. Z 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 0.0916 48.7
(1st period) LFM MOS 0.0960 4.6 46.2 4160 0.2172 9.2 666
NGM MOS 0.0817 0.2 48.6 0.1976 -0.9 813
24-36 LOCAL 0.0979 47.0
(2nd period) LFM MOS 0.1057 7.3 42.8 4164 0.2324 17.3 660
NGM MOS 0.0999 1.9 46.0 0.1961 3.2 761
36-48 LOCAL 0.1107 39.1
(3rd period) LFM MOS 0.1176 5.9 35.3 4157 0.2254 16.4 690
NGM MOS 0.1112 0.5 38.8 0.1952 -0.3 760

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

Changes GE 201 to Guidance
Local e
Forecast 2 Imp. Z Imp. No. Guid. Local
Projection Type of Brier Over Over of Brier Y 4 No. of
(h) Forecast Score Guid. Clim, Cases Score Imprv. Changes
12-24 LOCAL 0.0886 52.3
(1st period) LFM MOS 0.0950 6.7 48.9 4204 0.2166 12.7 655
NGM MOS 0.0930 4.7 50.0 0.2045 10.6 802
24-36 ‘LOCAL 0.1011 44,0
(2nd period) LFM MOS 0.1099 7.9 39.2 4199 0.2271 20.5 628
NGM MOS 0.1008 -0.3 44,2 0.2043 1.5 827
36-48 LOCAL 0.1148 37.6
(3rd period) LFM MOS 0.1211 5.1 34.2 4201 0.2359 13.2 695
NGM MOS 0.1203 4,5 34.6 0.2279 7.6 833
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Table 3.5, Comparative verification of local, LFM MOS, and NGM MOS PoP forecasts for 25
stations in the Southern Region, 0000 UTC cycle.

Changes GE 20Z to Guidance
Local = Jess—csmeec—cmccccncccccaooe-
Forecast Z Imp. Z 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 0.0724 47.9
(1st period) LFM MOS 0.0779 7.0 44,1 4134 0.2310 13.2 498
NGM MOS 0.0774 6.4 44.4 0.2172 10.8 638
24-36 LOCAL 0.0854 39.7
(2nd period) LFM MOS 0.0915 6.7 35.4 4137 0.2273 16.1 541
NGM MOS 0.0887 3.7 37.4 0.2391 7.2 589
36-48 LOCAL 0.0843 32.9
(3rd period) LFM MOS 0.1015 7.1 27.8 4130 0.2404 18.5 543
NGM MOS 0.0973 3.1 30.8 0.2396 5.9 525

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

Changes GE 20X to Guidance
Local = feeeeemmemecomemeeeeee 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
12-24 LOCAL 0.0736 48.5
(1st period) LFM MOS 0.0808 9.0 43.4 4153 0.2277 19.8 529
NGM MOS 0.0772 4,7 46.0 0.2149 8.1 632
24-36 LOCAL 0.0860 38.9
(2nd period) LFM MOS 0.0918 6.4 34.8 4146 0.2285 14.6 528
NGM MOS 0.0889 3.3 36.8 0.2228 4.1 551
36-48 LOCAL 0.0963 32.1
(3rd period) LFM MOS 0.1036 7.1 26.9 4146 0.2125 15.7 586
NGM MOS 0.0984 2.1 30.7 0.2354 7.4 528
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Table 3.7. Comparative verification of local, LFM MOS, and NGM MOS PoP forecasts for 28
stations in the Central Region, 0000 UTC cycle.

e e e = = - - = = =~ - = ==~ ——— - -

Local 0 |eeeeeeeeee oo
Forecast 2 Imp. 2 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 0.0773 51.6
(1st period) LFM MOS 0.0884 12.6 44 .6 4902 0.2628 29.9 630
NGM MOS 0.0810 4.6 49.3 0.2152 10.3 769
24-36 LOCAL 0.0943 42.8
(2nd period) LFM MOS 0.1016 7.2 38.3 4901 0.2388 19.2 594
NGM MOS 0.0935 -0.8 43.2 0.2008 -5.2 700
36-48 LOCAL 0.1061 33.8
(3rd period) LFM MOS 0.1145 7.3 28.5 4896 0.2659 18.2 650
NGM MOS 0.1047 -1.4 34.7 0.2202 -4.3 715

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

Changes GE 202 to Guidance
Local 0 eememememeeee o
Forecast Z Imp. Z 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 0.0842 49.0
(1st period) LFM MOS 0.0919 8.4 44,3 4935 0.2263 19.5 635
NGM MOS 0.0857 1.8 48.1 0.2076 " 4.6 769
24-36 LOCAL 0.0945 41,
(2nd period) LFM MOS 0.1029 8.1 36.2 4928 0.2610 20.7 673
NGM MOS 0.0918 -2.9 43.0 0.1991 -10.6 759
36-48 LOCAL 0.1107 34,1
(3rd period) LFM MOS 0.1184 6.5 29.5 4929 0.2493 16.6 655
NGM MOS 0.1109 0.2 33.9 0.2130 -0.3 731
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Table 3.8. Comparative verification of local, LFM MOS, and NGM MOS PoP forecasts for 17
stations in the Western Region, 0000 UTC cycle.

Changes GE 20% to Guidance
Local el
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
12-24 LOCAL 0.0737 45.9
(1st period) LFM MOS 0.0837 12.0 38.6 2941 0.2474 30.9 306
NGM MOS 0.0832 11.4 39.0 0.2165 27.7 422
24-36 LOCAL 0.0896 36.5
(2nd period) LFM MOS 0.0945 5.3 33.0 2940 0.2569 13.2 282
NGM MOS 0.0906 1.1 35.7 0.2054 0.2 364
36-48 LOCAL 0.0940 31.6
(3rd period) LFM MOS 0.0985 4.5 28.3 2934 0.2403 17.9 313
NGM MOS 0.0964 2.5 29.8 0.1992 L) 368

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

Local e
Forecast Z Imp. Z Imp. No. Guid. Local
Projection Type of Brier Over Over of Brier b4 No. of
(h) Forecast Score Guid. Clim. Cases Score Imprv. Changes
12-24 LOCAL 0.0751 46.4 .
(1st period) LFM MOS 0.0820 8.4 41.5 2980 0.2340 16.3 306
NGM MOS 0.0849 11.5 39.5 0.2294 ° 22.4 462
24-36 LOCAL 0.0880 36.0
(2nd period) LFM MOS 0.0917 4.0 33.4 2976 0.2481 10.9 289
NGM MOS 0.0917 4.1 33.3 0.2178 9.5 446
36-48 LOCAL 0.0996 30.0
(3rd period) LFM MOS 0.1029 3.2 27.7 2977 0.2259 3.9 321
NGM MOS 0.1013 1.7 28.8 0.2278 5.5 397
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Table 3.11. Comparative verification of local and LFM MOS PoP forecasts for 5 stations
in the Alaska Region, 0000 UTC cycle.

Changes GE 20X to Guidance
Local = feemmemmemmmmmmeeeeee o
Forecast Z Imp. Z 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 0.1406 *
(1st period) LFM MOS 0.1680 16.3 * 682 0.2538 26.4 241
24-36 LOCAL 0.1433 *
(2nd period) LFM MOS 0.1520 5.7 * 681 0.2095 11.2 236
36-48 LOCAL 0.1559 *
(3rd period) LFM MOS 0.1620 3.8 * 682 - 0.2256 5.2 219

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

Changes GE 20X to Guidance
Local 0 e
Forecast Z 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
12-24 LOCAL 0.1375 *
(1st period) LFM MOS 0.1534 10.4 * 684 0.2452 19.0 218
24-36 LOCAL 0.1465 *
(2nd period) LFM MOS 0.1676 12.6 * 688 0.2399 22.5 237
36-48 LOCAL 0.1536 *
(3rd period) LFM MOS 0.1507 -1.9 * 686 0.2108 -3.9 188

* Percent improvement over climate scores were not available.
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Table 4.1. Comparative verification of local and LFM MOS PoPT forecasts for 87 stations in the
eonterminous U,S. for the 0000 UTC cycle. Only cases where the local PoP was > 30X were in-
cluded. Data for TCC were not available for the 30-h projection. -

Region Bias POD FAR
Projection| Number of Type of |-=-==coccmcmaaa___ Percent | Skill |~=----ceeeaofema il o
(h) Stations Forecast ZR S R Correct | Score ZR S ZR S
Eastern LOCAL 0.45 0.95 1.06 80.1 0.796 | 0.18 0.86 | 0.60 0.09
24 MOS 0.50 0.97 1.04 91.8 0.833 | 0.27 0.89 | 0.45 0.08
No. Obs. 22 300 484
Southern | LOCAL 0.14 0.74 1.03 94.8 0.499 | 0.14 0.48 | 0.00 0.35
23 MOS 0.43 1.22 1.00 83.9 0.529 0.00 0.70 1.00 0.43
5 No. Obs. 7 23 410
1
Central LOCAL 0.70 0.83 1.09 85.7 0.733 | 0.32 0.82 | 0.54 0.12
28 MOS 0.40 1,00 1.07 86.7 0.749 | 0.20 0.87 | 0.50 0.13
No. Obs. 40 292 368
Western LOCAL 0.33 0.84 1.09 91.7 0.806 0.33 0.79 0.00 0.06
12 MOS 0.00 0.87 1.08 87.9 0.718 0.00 0.75 * 0.14
No. Obs 3 85 176
All LOCAL 0.56 0.92 1.06 89.8 -0.778 | 0.26 0.82 | 0.52 0.10
Stations MOS 0.42 0.98 1.04 90.1 0.786 0.19 0.86 0.53 0.12
No. Obs 72 700 1438
Eastern LOCAL 0.22 1.05 1.00 88.8 0.776 | 0.17 0.89 | 0.20 0.15
24 MOS 1.09 0.95 1.03 80.0 0.803 0.30 0.88 0.72 o0.08
No. Obs 23 314 476
Southern LOCAL 0.60 0.93 1.01 97.1 0.645 0.20 0.71 0.67 0.23
22 MOS 4.20 0.57 0.97 94.7 0.523 0.80 0.43 0.81 0.25
2y No. Obs. 5 14 392
Central LOCAL 0.36 1.09 1.00 84.5 0.711 | 0.20 0.89 | 0.44 0.18
28 MOS 0.64 0.98 1.06 85.6 0.734 0.30 0.86 0.54 0.13
No. Obs 44 309 368
Western LOCAL 3.00 1.00 0.99 90.3 0.777 0.00 0.86 1.00 0.14
12 MOS 0.00 0.87 1.06 93.4 0.839 0.00 0.83 * 0.05
No. Obs 1 69 157
All LOCAL 0.37 1.06 1.00 89.1 0.770 0.19 0.88 0.48 0.17
Stations MOS 1.01 0.95 1.03 89.8 0.786 0.33 0.85 0.68 0.10
No. Obs 73 706 1393
Eastern LOCAL 0.50 1.07 0.98 88.3 0.764 0.25 0.89 | 0.50 0.17
24 0.60 1.10 0.95 89.4 0.788 0.30 0.92 0.50 0.16
No. Obs 20 306 483
Southern | LOCAL 0.00 0.53 1.03 95.6 0.451 | 0.00 0.37 * 0.30
23 MOS 2.00 0.84 1.00 93.8 0.428 | 0.00 0.47 1.00 0.44
. No. Obs 3 19 366
2
Central LOCAL 0.29 1.09 1.00 83.0 0.681 | 0.11 0.88 | 0.64 0.20
28 MOS 0.50 1.10 0.98 81.9 0.662 | 0.13 0.87 0.74 0.21
No. Obs 38 282 352
Western LOCAL 0.67 0.90 1.05 88.1 0.721 0.00 0.77 1.00 0.14
12 MOS 0.33 0.8 1.08 85.7 0.658 | 0.00 0.70 1.00 0.17
No. Obs 3 77 172
All LOCAL 0.36 1.04 1.01 87.9 0.742 | 0.14 0.86 | 0.61 0.18
Stations MOS 0.59 1.06 0.99 87.4 0.734 0.17 0.86 0.71 0.19
No. Obs 64 684 1373

* 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. Data for TCC were not available
for the 18- and 42-h projections.

Region Bias POD FAR
Projection| Number of | Type of [=--==-==<-ccoooaaoo Percent | Skill |------=-=cee]eceana .
(h) Stations Forecast ZR S R Correct Score ZR S ZR S
Eastern LOCAL 0.68 1.01 1.01 90.0 0.803 0.16 0.90 0.76 0.11
MOS 0.96 0.95 1,04 91.8 0.839 | 0.52 0.89 | 0.46 0.06
No. Obs. 25 324 483
Southern | LOCAL 0.80 1.19 1.00 96.8 0.668 | 0.20 0.75S | 0.75 0.37
22 MOS 2.60 0.69 0.99 94.9 0.492 | 0.40 0.50 | 0.85 0.27
- No. Obs 5 16 412
Central LOCAL 0.69 0.97 1.06 85.9 0.738 0.29 0.85 | 0.59 0.12
28 MOS 0.64 0.95 1.09 87.1 0.760 0.33 0.86 | 0.48 0.10
No. Obs 42 311 375
Western LOCAL 2.00 1.06 0.97 90.4 0.774 0.00 0.87 1.00 0.18
12 MOS 0.00 0.90 1.05 93.7 0.844 0.00 0.8% * 0.06
No. Obs 1 69 169
All LOCAL 0.71 1.00 1.01 90.0 0.789 | 0.23 0.88 0.67 0.13
Stations | MOS 0.88 0.94 1.04 91.1 0.810 0.40 0.86 0.55 0.08
No. Obs 73 720 1439
Eastern LOCAL 0.32 1.05 1.00 89.2 0.780 0.00 0.91 1.00 0.14
4 0.50 1.01 1.02 90.6 0.808 0.23 0.90 0.55 0.11
No. Obs 22 297 485
Southern | LOCAL 0.40 0.78 1.02 95.4 0.493 0.20 0.44 0.50 0.43
23 MOS 3.40 1.11 0.96 92.5 0.455 0.40 0.61 0.88 0.45
a4 No. Obs 5 18 389
Central LOCAL 0.57 1.06 1.02 85.2 0.725 0.24 0.88 0.58 0.16
28 MOS 1.07 1.05 0.95 82.9 0.691 0.31 0.88 0.71 0.17
No. Obs 42 288 367
Western LOCAL 0.00 1.00 1.01 89.3 0.756 0.00 0.84 * 0.16
12 MOS 0.50 0.80 1.10 88.5 0.725 0.50 0.72 | 0.00 0.09
No. Obs 2 80 170
All LOCAL 0.46 1.03 1.01 89.1 0.767 0.15 0.87 0.67 0.16
Stations | MOS 1.06 1.00 1.00 88.2 0.753 0.30 0.86 0.72 0.14
No. Obs 71 683 1411
Eastern LOCAL 0.38 1.10 0.97 86.9 0.740 0.08 0.90 0.78 0.19
MOS 1.06 1.01 0.99 88.6 0.775 0.38 0.89 | 0.64 0.12
No. Obs 24 293 464
Southern | LOCAL 0.60 1.00 1.01 95.8 0.512 0.20 0.54 0.67 0.46
22 MOS 3.20 0.38 0.99 92.9 0.282 | 0.20 0.23 0.94 0.40
- No. Obs 5 13 363
Central LOCAL 0.49 1.12 0.96 80.6 0.643 0.16 0.87 0.67 0.23
28 MOS 1.37 0.98 0.97 80.9 0.660 0.30 0.84 0.78 0.14
No. Obs 43 295 359
Western LOCAL 0.00 1.03 1.00 89.0 0.739 | 0.00 0.83 * 0.20
12 MOS 0.50 0.89 1.05 89.0 0.730 0.00 0.76 1.00 0.14
No. Obs 2 63 154
All LOCAL 0.45 1.10 0.98 86.7 0.722 | 0.14 0.87 0.70 0.21
Stations | MOS 1.36 0.97 0.99 86.9 0.730 0.31 0.84% 0.77 0.13
No. Obs 74 664 1340

* This category was observed But was not forecast.
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Table 6.1.

Comparative verification of local, LFM MOS, and NGM MOS
forecasts of four categories of cloud amount (clear, scattered,
broken, and overcast) for 95 stations in the conterminous U.S.,
0000 UTC cycle.

Bias by Category )
Projection | Type of |---------c--emeecmmcn Percent | Skill
(h) Forecast 1 2 3 4 Correct Score
LOCAL 0.76 1..50 1.66 0.93 68.5 0.551
12 LFM MOS 0.95 1.48 1.19 0.87 62.0 0.448
NGM MOS 0.87 1.51 1.26 0.91 62.6 0.459
No. Obs. 6087 1902 1572 6679
LOCAL 0.57 1.69 2.15 0.74 52.1 0.363
18 LFM MOS 0.81 1.77 1.36 0.75 54.3 0.377
NGM MOS 0.72 1.85 1.45 0.77 53.7 0.371
No. Obs, 5427 2507 2000 6456
LOCAL 0.59 1.71 2.24 0.75 49.6 0.328
24 LFM MOS 0.83 1.70 1.38 0.76 54.1 0.368
NGM MOS 0.76 1.81 1.51 0.75 53.7 0.368
No. Obs. 5766 2510 1751 6201
Table 6.2. Same as Table 6.1 except for 94 stations for the 1200 UTC
cycle.
Bias by Category
Projection Type of |-----------mmmmmm e Percent Skill
(h) Forecast 1 2 3 4 Correct Score
LOCAL 0.74 1.32 1.85 0.87 62.7 0.486
12 LFM MOS 0.87 1.67 1.43 0.73 55.7 0.390
NGM MOS 0.80 1.64 1.44 0.81 56.8 0.405
No. Obs. 5761 2525 1748 6309
LOCAL 0.63 1.81 2,30 0.86 56.4 0.397
18 LFM MOS 0.97 1.57 1.19 0.82 60.8 0.426
NGM MOS 0.89 1.72 1.35 0.82 60.2 0.425
No. Obs. 6733 1835 1434 6348
LOCAL 0.61 1.85 2.12 0.85 52.6 0.345
24 LFM MOS 0.93 1.62 1.20 0.84 58.6 0.403
NGM MOS 0.85 1.77 1.30 0.85 58.3 0.404
No. Obs. 6099 1914 1564 6770
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Table 6.3.

Comparative verification of local, LFM MOS, 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 |-==-----cocccmcmmmme Percent | Skill
(h) Forecast 1 2 3 4 Correct | Score
LOCAL 0.72 1.32 1.65 0.90 62.8 0.468
12 LFM MOS 0.83 1.33 1.40 0.89 58.5 0.403
NGM MOS 0.77 1.38 1,20 0.96 59.5 0.410
No. Obs. 1111 612 471 1954
LOCAL 0.42 1.56 2.31 0.74 50.7 0.332
18 LFM MOS 0.70 1.60 1.55 10.79 53.3 0.354
NGM MOS 0.62 1.73 1.62 0.77 52.4 0.346
No. Obs 1038 678 538 1889
LOCAL 0.53 1,90 2.34% 0.77 50.6 0.325
24 LFM MOS 0.78 1.71 1.44 0.85 54.9 0.358
NGM MOS 0.76 1.94 1.51 0.79 54.3 0.360
No. Obs 1300 533 419 1889
Table 6.4. Same as Table 6.3 except for the 1200 UTC cycle.
Bias by Category
Projection Type of |------=-—--mmmemmmmmmeee Percent Skill
(h) Forecast 1 2 3 4 Correct | Score
LOCAL 0.62 1.52 2.09 0.88 59.8 0.432
12 LFM MOS 0.82 1.75 1.52 0.81 55.9 0.376
NGM MOS 0.77 1.81 1,57 0.82 56.7 0.389
No. Obs, 1309 529 413 1910
LOCAL 0.58 1.73 2.36 0.88 55.6 0.372
18 LFM MOS 0.91 1.50 1.26 0.90 60.7 0.417
NGM MOS 0.88 1.70 1.27 0.88 60.5 0.421
No. Obs. 1427 443 374 1920
LOCAL 0.65 1.34 1.95 0.87 53.1 0.334
24 LFM MOS 0.75 1.49 1.38 0.90 55.1 0.352
NGM MOS 0.75 1.56 1,32 0.89 55.4 0.358
No. Obs. 1099 613 464 1990
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Table 6.5.

Comparative verification of local, LFM MOS, and NGM MOS
forecasts of four categories of cloud amount (clear, scattered,
broken, and overcast) for 25 stations in the Southern Region,
0000 UTC cycle.

Bias by Category
Projection | Type of |--=-==--ccccccmmmmmcmeo Percent | Skill
(h) Forecast 1 2 3 4 Correct | Score
LOCAL 0.74 1.68 1.50 0.94 68.4 0.556
12 LFM MOS 0.96 1.46 0.85 0.82 63.1 0.460
NGM MOS 0.982 1.51 1.15 0.89 63.6 0.473
No. Obs,. 1729 470 445 1472
LOCAL 0.58 1.77 1.89 0.71 50.7 0.352
18 LFM MOS 0.87 1.57 1.14 0.80 56.9 0.411
NGM MOS 0.85 1.61 1.11 0.82 57.0 0.412
No. Obs. 1607 694 611 1370
LOCAL 0.60 1.73 1.96 0.72 47.9 0.311
24 LFM MOS 0.85 1.62 1.23 0.75 54.5 0.376
NGM MOS 0.86 1.57 1.28 0.75 55.1 0.384
No. Obs. 1607 708 513 1289
Table 6.6. Same as Table 6.5 except for 24 stations for the 1200 UTC
cycle.
Bias by Category
Projection | Type of |----==-=c-commmmmee Percent Skill
(h) Forecast 1 2, 3 4 Correct Score
LOCAL 0.73 1.35 1.75 0.85 63.8 0.510
12 LFM MOS 0.89 1.61 1.26 0.71 56.4 0.402
NGM MOS 0.90 1.45 1.13 0.83 58.5 0.424
No. Obs 1604 711 510 1310
LOCAL 0.61 1.99 2.26 0.86 54.9 0.382
18 LFM MOS 0.97 1.45 1,22 0.82 62.7 0.444
NGM MOS 0.94 1.52 1.20 0.84 63.6 0.460
No. Obs 1925 485 365 1361
LOCAL 0.58 2.22 1.86 0.85 50.1 0.324
24 LFM MOS 0.93 1.62 1.02 o0.88 59.8 0.417
NGM MOS 0.91 1.68 1.09 0.86 61.7 0.448
No. Obs 1721 472 440 1499
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Table 6.7. Comparative verification of local, LFM MOS, and NGM MOS
forecasts of four categories of cloud amount (clear, scattered,
broken, and overcast) for 28 stations in the Central Region,

0000 UTC cycle.

Bias by Category

Projection | Type of |===-=====-cccmcmcmcmmm. Percent | Skill
(h) Forecast 1 2 3 4 Correct Score
LOCAL 0.69 1.63 2.06 0.93 67.6 0.530
12 LFM MOS 0.99 1.62 1.12 0.84 63.2 0.452
NGM MOS 0.86 1.60 1.37 0.91 64.0 0.466

No. Obs 1829 517 362 2141
LOCAL 0.48 2,02 2.20 0.77 51.8 0.351
18 LFM MOS 0.76 2.23 1.37 0.70 52.2 0.347
NGM MOS 0.65 2.32 1.48 10.73 52.4 0.354

No. Obs 1556 655 527 2103
LOCAL 0.46 1.91 2.58 0.79 48.3 0.306
24 LFM MOS 0.78 2.03 1.35 10.75 53.0 0.349
NGM MOS 0.69 2.05 1.62 0.75 54.2 0.371

No. Obs. 1674 704 438 2026

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

Bias by Category

Projection Type of |-----=-=--mecemmmeeee e Percent Skill
(h) Forecast 1 2 3 4 Correct Score
LOCAL 0.70 1.37 1.92 0.92 63.8 0.490
12 LFM MOS 0.86 1.80 1.45 0.74 55.4 0.379
NGM MOS 0.72 1.85 1.56 0.81 56.5 0.395

No. Obs 1672 712 450 2078
LOCAL 0.59 1.98 2.47 0.87 57.0 0.399
18 LFM MOS 1.02 1.74 1.14 0.78 60.0 0.409
NGM MOS 0.90 1.88 1.50 0.79 59.4 0.412

No. Obs 1923 515 381 2095
LOCAL 0.52 2.20 2.58 0.86 52.2 0.336
24 LFM MOS 1.00 1.74 1.17 0.79 59.8 0.406
NGM MOS 0.85 1.86 1.58 0.82 58.5 0.397

No. Obs 1856 523 366 2166
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Table 6.9. Comparative verification of local, LFM MOS, and NGM MOS
forecasts of four categories of cloud amount (clear, scattered,
broken, and overcast) for 18 stations in the Western Region,

0000 UTC cycle.

Bias by Category

Projection | Type of [-==-=--cc—cmmmmmmmm Percent | Skill
(h) Forecast 1 2 3 4 Correct Score
LOCAL 0.88 1.37 1.41 0.94 77.5 0.666
12 LFM MOS 0.98 1.55 1.27 0.80 63.2 0.451
NGM MOS 0.91 1.60 1.37 0.85 63.1 0.456

No. Obs 1418 303 294 1112
LOCAL 0.78 1,33 2.29 0.71 56.4 0.407
18 LFM MOS 0.90 1.65 1.47 0.69 55.5 0.384
NGM MOS 0.73 1.71 1.75 0.77 52.7 0.355

No. Obs 1226 480 324 1094
LOCAL 0.81 1.27 2.10 0.66 52.5 0.362
24 LFM MOS 0.94 1.37 1.55 0.65 54.1 0.372
NGM MOS 0.71 1.67 1.70 0.70 50.2 0.334

No. Obs. 1185 565 380 997

Table 6.10. Same as Table 6.9 except for the 1200 UIC cycle.

Bias by Category
Projection | Type of |------==commmee o T _____ Percent | Skill
(h) Forecast 1 2 3 4 Correct Score
LOCAL 0.93 1.05 1.67 0.80 63.3 " | 0.495
12 LFM MOS 0.92 1.52 1.52 0.60 54.8 0.385
NGM MOS 0.80 1.47 1.59 0.74 55.3 0.394
No. Obs 1176 573 375 1011 '
LOCAL 0.77 1.45 2,10 0.81 58.7 0.420
18 LFM MOS 0.98 1.59 1.12 0.76 60.0 0.412
NGM MOS 0.84 1.79 1.46 0,77 56.7 0.383
No. Obs 1458 392 314 972
LOCAL 0.72 1.72 2.22 0.84 55.7 0.376
24 LFM MOS 0.97 1.65 1.20 0.80 60.2 0.408
NGM MOS 0.83 2.13 1.24 0.84 57.5 0.386
No. Obs 1423 306 294 1115
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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 the Alaska Region, 0000 UIC cycle.

Bias by Category
Projection | Type of |----=--=c-cmccmccmmaana_ Percent | Skill
(h) Forecast 1 2 3 4 Correct Score
LOCAL 0.77 1.01 1.63 0.99 63.1 0.418
12 LFM MOS 0.6 0.92 0.77 1.08 65.1 0.424
No. Obs. 266 114 104 567
LOCAL 0.57 1.28 1.83 0.96 55.8 0.326
18 LFM MOS 0.81 0.78 1.01 1.13 62.6 0.387
No. Obs. 254 118 121 556
LOCAL 0.54 1.26 1.87 0.93 52.0 0.277
24 LFM MOS 0.84 0.84 0.69 1.18 60.6 0.348
No. Obs. 239 119 137 557
Table 6.12. Same as Table 6.11 except for the 1200 UTC cycle.
Bias by Category
Projection Type of |--------------mmmmme e Percent Skill
(h) Forecast 1 2 3 4 Correct Score
LOCAL 0.79 1.03 1.56 0.95 63.5 0.443
12 LFM MOS 0.96 0.81 1.15 1.02 62.4 0.408
No. Obs. 241 123 135 556
LOCAL 0.56 1.26 2.14 0.97 56.8 - | 0.337
18 LFM MOS 0.84 1.09 0.83 1.10 64.6 0.419
No. Obs. 288 100 103 555
LOCAL 0.52 1.17 2.38 0.94 51.3 0.259
24 LFM MOS 0.89 0.81 0.87 1.11 63.8 0.397
No. Obs. 272 110 105 567
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Table 7.25. Comparative verification of local, LFM, and NGM MOS 42-h
significant wind forecasts for 93 stations in the conterminous U.S.,
0000 UTC cycle.

Type of Type Bias by Category Percent Threat
Verifying of  |---emmmmmmmeeee o Skill | Forecast Score
Observation | Forecast | < 22 kt > 22 kt | Score | Correct 22 kt
LOCAL 0.96 3.95 0.146 94.8 0.09
1-min Avg LFM MOS 1.00 0.85 0.184 98.1 0.11
NGM MOS 0.99 1.44 0.250 97.7 0.15
No. Obs. 15803 201
LOCAL 0.99 1.32 0.259 93.8 0.17
+ 3-h Max LFM MOS 1.03 0.29 0.205 96.2 0.12
NGM MOS 1.02 0.48 0.289 96.1 0.18
No. Obs. 15401 599

Table 7.26. Same as Table 7.25 except for 92 stations for the 1200 UTC
cycle.

Type of Type Bias by Category ' Percent Threat
Verifying of  |----emmmmeee o Skill | Forecast Score
Observation | Forecast | < 22 kt > 22 kt | Score | Correct 22 kt
LOCAL 0.97 6.63 0.119 85.9 0.07
1-min Avg LFM MOS 1.00 0.45 0.222 89.3 0.13
NGM MOS 1.00 1.16 0.269 89.0 0.16
No. Obs 15873 98
LOCAL 0.98 1.96 0.227 95.4 0.14
+ 3-h Max LFM MOS 1.02 0.13 0.161 98.0 - 0.09
NGM MOS 1.01 0.34 0.229 97.9 0.13
No. Obs 15636 332
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Table 7.27.

Comparative verification of local and
significant wind forecasts for 6 stations in the
0000 UTIC cycle.

LFM MOS 42-
Alaska Regi

h

on,

Type of Type Bias by Category Percent Threat
Verifying of |emeemsmmmmmrceneaa Skill | Forecast Score
Observation | Forecast | < 22 kt > 22 kt | Score | Correct 22 kt
LOCAL 0.97 2.44 0.041 94.4 0.03
1-min Avg LFM MOS 0.99 1.78 0.100 95.8 0.06
No. Obs. 1020 18
LOCAL 1.01 0.79 0.139 82.0 0.10
+ 3-h Max LFM MOS 1.02 0.57 0.219 983.6 0.14
No. Obs. 970 56
Table 7.28. Same as Table 7.27 except for the 1200 UTC cycle.
Type of Type Bias by Category Percent Threat
Verifying of [rforSethrrmenmenw Skill | Forecast Score
Observation | Forecast | < 22 kt > 22 kt | Score | Correct 22 kt
LOCAL 0.97 3.29 0.217 95.6 0.13
1-min Avg LFM MOS 0.98 2.57 0.266 96.5 0.16
No. Obs. 1024 14
LOCAL 1.01 0.85 0.243 92.9 0.16
+ 3-h Max LFM MOS 1.02 0.67 0.234 93.5 0.15
No. Obs. 964 54
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Table 8.1.

Comparative verification of L
forecasts for 94 stations in the conte

FM MOS and persistence ceiling height
rminous U.S., 0000 UTC cycle.

Bias by Category

Projection | Type of =  |-==--eemmmeam L ___ Log Percent Skill
(h) Forecast 1 2 3 4 Score Correct Score
MOS 1.22 0.87 0.97 1.00 3.197 75.9 0.408
12 PERSISTENCE 0.88 0.89 0.95 1.03 1.855 84.4 0.601

No. Obs. 968 927 1949 11916
MOS 1.30 0.79 1.11 0.98 2.584 76.6 0.406
18 PERSISTENCE 1.65 0.96 0.81 1.01 2.966 75.5 0.357

No. Obs. 513 852 2259 12033
MOS 1.46 0.75 1.03 1.00 2,212 80.6 0.350
24 PERSISTENCE 2.35 1.24 1.12 0.94 3.299 74,2 0.236

No. Obs, 351 643 1570 12653

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

Projection Type of |-=--emcmemm ... Log Percent Skill
(h) Forecast 1 2 3 4 Score Correct Score
MOS 1.55 0.82 1.07 0.98 2.199 80.8 0.384
12 PERSISTENCE 0.94 1.06 1.20 0.97 1.282 86.9 0.586

No. Obs, 356 657 1596 12562
MOsS 1.56 0.68 0.98 0.99 3.047 77.6 0.366
18 PERSISTENCE 0.50 0.97 1.14 1.01 2.424 79.0 0.385

No. Obs. 685 741 1711 12369
MOS 1.74 0.70 0.89 0.98 3.972 '73.1 0.363
24 PERSISTENCE 0.35 0.78 1.01 1.07 3.479 72.3 0.261

No. Obs. 983 927 1957 11732
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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 ceiling height,

Bias by Category

Projection | Type of = |---------------cc—- Log Percent Skill
(h) Forecast 1 2 3 & Score | Correct | Score
MOS 0.60 1.13 1.87 0.82 | 3.209 68.5 0.363
12 PERSISTENCE 0.72 0.91 1.01 1.02 | 2.011 82.9 0.579

No. Obs. 40 53 166 744
MOS 0.48 0.98 1.71 0.84 3.284 65.5 0.291
18 PERSISTENCE 0.96 0.92 0.86 1.04 2.890 72.4 0.322

No. Obs. 27 49 183 710
MOS 0.22 1.18 1.75 0.83 3.031 64.7 0.254
24 PERSISTENCE 1.35 1.18 0.86 1.01 3.396 68.0 0.196

No. Obs. 23 39 185 736

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

Projection | Type of  |-———————r———=cmcmmccmcom—nca- Log Percent Skill
(h) Forecast 1 2 3 4 Score Correct Score
MOS 0.68 0.98 1.58 0.87 | 2.913 69.4 0.331
12 PERSISTENCE 1.32 0.91 0.91 1.02 1.892 81.1 0.523

No. Obs. 22 43 177 722
MOS 0.48 1.26 1.89 0.79 | 3.186 65.8 0.292
18 PERSISTENCE 1.12 1,17 0.90 1.01 | 2.811 73.6 0.323

No. Obs. 25 35 177 733
MOS 0.41 1.27 1.88 0.82 | 3.901 -62.6 0.234
24 PERSISTENCE 0.72 0.80 1.01 1.03 3.613 68.2 0.201

No. Obs. 39 49 161 733
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Table 8.5.

Comparative verification of local and persistence ceiling height fore-

casts for 92 stations in the conterminous U.S. for the FT issuance time of ap-
proximately 0900 UTC.

Bias by Category

Projection | Type of =  |-==-=--ccccccccmmmco Log Percent | Skill
(h) Forecast 1 2 3 4 Score | Correct | Score
LOCAL 0.88 0.89 1.05 1.01 | 2,120 82.4 0.561
3 PERSISTENCE 0.90 0.91 0.94 1.03 1.874 84.4 0.606

No. Obs. 1001 943 1986 12101
LOCAL 0.58 0.69 1.12 1.04 | 2,522 78.4 0.455
6 PERSISTENCE 1.02 0.80 0.89 1.04 | 2.708 78.1 0.453

No. Obs. 883 1065 2103 11974
LOCAL 0.38 0.61 0.96 1.06 | 2.064 79.5 0.418
9 PERSISTENCE 1,92 0.94 0.79 1.01°| 3.006 75.1 0.352

No. Obs. 471 906 2342 12295
LOCAL 0.33 0.74 1.25 1.00 1.827 81.5 0.377
15 PERSISTENCE 2.29 1.26 1.11 0.93 | 3.354 74.0 0.241

No. Obs. 396 676 1679 13265
Table 8.6. Same as Table 8.5 except for 93 stations for the FT issuance time of

approximately 1800 UTC.

(h)

15

Type of
Forecast

LOCAL
PERSISTENCE
No. Obs.

LOCAL
PERSISTENCE
No. Obs.

LOCAL
PERSISTENCE
No. Obs.

LOCAL
PERSISTENCE
No. Obs.

Bias by Category

1 2 3 4
0.74 0.92 1.13 0.99
1.45 1.25 1.15 0.95
332 731 2050 13066
0.54 0.89 1.32 0.98
1,21 1.32 1.40 0.93
395 694 1684 13234
0.57 0.94 1.34 0.98
0.89 1.23 1.41 0.94
540 741 1675 13060
0.57 1.15 1,31 0.97
0.52 1.08 1.24 0.99
911 846 1895 12368

Percent
Correct
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Table 8,7,

Comparative verification of local and persistence ceiling height fore=-

casts for 6 stations in the Alaska Region for the FT issuance time of approxi-

mately 0900

UTC.

Bias by Category
Projection Type of =  |-=====cccmmmc e Log Percent Skill
(h) Forecast 1 2 3 4 Score | Correct Score
LOCAL 0.76 0.46 0.95 1.06 1.975 80.6 0.494
3 PERSISTENCE 0.87 0.89 0.95 1.03 2,035 82.4 0.559
No. Obs. 38 54 172 774
LOCAL 0.71 0.41 0.95 1.06 | 2.342 77.2 0.405
6 PERSISTENCE 0.94 0.96 0.89 1.03 2.672 75.4 0.385
No. Obs. 35 49 184 772
LOCAL 0.64 0.21 0.93 1.08 | 2.562 74.1 0.310
9 PERSISTENCE 1.11 0.91 0.86 1.04 3.017 71.8 0.298
No. Obs. 28 53 189 766
LOCAL 0.23 0.15 0.92 1.09 | 2.379 74.2 0.255
15 PERSISTENCE 1.50 1.15 0.86 1.01 | 3.364 68.1 0.180
No. Obs. 22 41 189 787
Table 8.8. Same as Table 8.7 except for the FT issuance time of approximately
1800 UTC.
Bias by Category
Projection Type of =  |--=------emeemecee o Log Percent Skill
(h) Forecast 1 2 3 4 Score | Correct Score
LOCAL 0.63 0.48 0.81 1.08 1.903 79.3 0.405
3 PERSISTENCE 1.42 0.91 0.90 1.02 1.761 81.6 0.518
No. Obs. 19 44 187 787
LOCAL 0.44 0.35 0.89 1.07 2.060 76.6 0.307
6 PERSISTENCE 1.50 0.93 0.94 1.01 | 2.208 77.6 0.401
No. Obs. 18 43 177 798
LOCAL 0.17 0.29 0.97 1.07 2.381 74.5 0.272
9 PERSISTENCE 1.08 1.08 0.91 1.02 | 2.738 73.8 0.312
No. Obs. 24 38 183 783
LOCAL 0.13 0.21 1.19 1.06 | 2.880 71.6 0.249
15 PERSISTENCE 0.67 0.79 0.99 1.03 3.507 68.4 0.195
No. Obs. 39 52 171 775
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Table 9.1.

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

Comparative verification of LFM MOS and persistence visibility fore-

Bias by Category

Projection | Type of =  |-=--c--cmcmmmmmmmme o Log Percent | Skill
(h) Forecast 1 2 3 4 Score Correct Score
3 MOS 1.53 1.10 1.13 0.94 3.157 73.6 0.353
12 PERSISTENCE 0.85 0.84 0.88 1.04 1.631 84.8 0.574

No. Obs, 617 871 2095 12335
MOS 1.13 1.06 1.26 0.96 | 2.343 78.4 0.337
18 PERSISTENCE 1.57 0.85 1,18 0.97 | 2.614 77.7 0.299

No. Obs. 332 852 1550 13096
MOS 1.13 0.97 1.09 0.99 1.808 82.4 0.337
24 PERSISTENCE 2.60 1.14 1.24 0.94 2.694 77.0 0.227

No. Obs. 199 628 1454 13464

Table 9.2. Same as Table 9.1 except for the 1200 UTC cycle.
Bias by Category

Projection Type of = |-==--cmeecmmm Log Percent Skill
(h) Forecast 1 2 3 4 Score Correct Score
MOS 1.24 0.92 1.09 0.99 1.757 83.0 0.371
12 PERSISTENCE 1.03 1.15 0.95 1.00 1.092 88.9 0.583

No. Obs. 204 629 1477 13316
MOS 1.56 0.90 1.04 0.98 | 2.445 79.5 0.340
18 PERSISTENCE 0.57 1.17 0.84% 1.03 | 2.046 81.7 0.355

No. Obs. 382 632 1676 13034
MOS 2.05 0.99 1.02 0.94% 3.870 -71.2 0.307
24 PERSISTENCE 0.34 0.85 0.67 1.10 3.052 74.5 0.227

No. Obs. 635 875 2109 12160
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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 issuance time of approximately

0800 UTC.
Bias by Category
Projection | Type of =  |---------c--cmmmmmcmcmeeo Log Percent | Skill
(h) Forecast 1 2 3 &4 Score Correct Score
LOCAL 1.08 0.42 1,12 1.03 | 2.181 79.3 0.417
3 PERSISTENCE 0.85 0.95 0.97 1.01 | 2.214 79.2 0.429
No. Obs. 26 73 130 807
LOCAL 0.88 0.37 1.24 1.02 | 2.592 75.4 0.308
6 PERSISTENCE 0.88 0.89 1.00 1.01 | 2.702 75.9 0.336
No. Obs. 25 76 127 810
LOCAL 0.55 0.19 1.53 1.05 | 2.944 75.0 0.207
9 PERSISTENCE 0.67 0.77 1.47 0.99 | 3.523 72.0 0.198
No. Obs. a3 88 85 828
LOCAL 0.15 0.15 1.19 1.09 | 2.628 77.2 0.171
15 PERSISTENCE 0.81 0.88 1.41 0.97 | 3.497 71.5 0.167
No. Obs. 27 78 80 842
Table 9.8. Same as Table 9.7 except for the FT issuance time of approximately
1800 UTC.
Bias by Category
Projection | Type of =  |--===--=-c-cmcmccmcmeeo Log Percent | Skill
(h) Forecast 1 2 3 4 Score | Correct | Score
LOCAL 0.63 0.45 1.08 1.05 | 2.275 80.8 0.340
3 PERSISTENCE 1.22 1.08 0.99 0.99 | 2.145 82.7 0.478
No. Obs. 27 78 87 841
LOCAL 0.56 0.31 0.82 1.07 | 2.343 77.9 0.217
6 PERSISTENCE 1.83 1.08 0.88 0.99 | 2.752 71.2 0.316
No. Obs. 18 77 100 838
LOCAL 0.19 0.39 0.82 1.08 | 2.256 77.3 0.198
9 PERSISTENCE 1.52 1.83 0.66 1.00 | 2.941 75.3 0.274
No. Obs. 21 46 133 825
LOCAL 0.18 0.26 0.96 1.10 | 2.738 74 .4 0.177
15 PERSISTENCE 1.18 1.20 0.70 1.02 | 3.670 71.0 0.183
No. Obs. 28 70 126 809
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