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2. Science and Operations Goals
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3. Experiment Operations
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Verification
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Featured Guidance and Tools for Experimental Forecasts
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.LK= 5KKK@A A uw AC AYw mzO¥'d | , FRawnxn! b . °¢Raw X Yy SKKK




Ra afofe A

mzO¥ &
ac ayyUAaXa
?*IK L"Z%wW AyYwFwaf¥ mim ¥F!z© nzxt
?*1K LbYvF . x| fwarf A uw ac bzx®Ffb 1@ F Ywz ax1 wzdfv z@F¥
“mf *A?NLI YyX zxu+l
EKISA. ) TH* worienbY 0f dz - xjbYnxI
TH* x'i‘wav f Auw Ag YdtO} 'wtx" "z mY¥f; wov nwzdfv
! x| fwarf
EK1>Ad ) TH* yv@v"nfj_t\{qu"n@f dz_x__: bYux|
TH* fwarf Auw Aa YdtO; ' wix" "z mif¥f} wov nwzdfy
! x| fwarf
5K1=>A4. LYwT Y] Yaz®f a®" ~'m ~ 1x ¥
TH* Tix ¥ A uw Ag kifd ] nxbv@dnx 1 §xz ™~ YbbOWOWY nzXx
X fwavf Yxd C¥Fonen 'Y nzx “t¢f
Yvfxd zk {n° wzdfv webn”
IXz kYw }zi©"nzx| k¥zw 43L Ojnx|
Kzaaf¥ L=KE ? 1 >Aa vwf kYb z¥
wzdkifd Kzfaaf¥ L=KE ?1>Aa
fw b YwT kYb z¥ wzdiknfd )Y F¥
TH* , T Rwixn; b ay uw Ca binwYzvz InbYv L=KE “mF bmYx 1 1x
LOCT¥ )vFxd Ixz dfe m kizw “mF 43LE bmyYx 1 f
X 1xz— dfe'mk¥zw mf 21>t
Ixz~ kYw k¥zw aCuw .*=>T 3 Yxd
.C¥zCTYX *Fx ¥ x| fwarf wfYx
Ixz~ kywl
LCRwTX YV HTH3 x|} fwarf
bwvCnbn” xbiodf} "'mF TH* |xz kYw
TH* HTH3 Ay uw ¢a kz¥FbY!E . *. 2L wfwaf¥lfaz'm "
x| fwarf IKT Yxd ?>>) LK.3 wfwaf¥}t
iCa wfwaf¥! 4.3L wiwaf¥it & , FPawvnxn! b
LOCT¥ )vFxd
TH* .°¢ aAfwfwaf¥ fx!fwarf 1'm Ixz
TH* Tox ¥ Auw ¢a vfefy I¥d Yddfd "z HTH3
TFY mf¥ bzw€O Y 1zx kz¥ iwe¥z@fwTx”
X fwarf Z®F¥ bzwevF° "PRYX

Operational Guidance

NCEP North American Model Nest (NAM Nest)
MmF zCF¥Y nzxyy 21> 2F1 0! Y & uw xFL zk “mF Aaluw CY¥Fx™ 2 1>E " mibm bz®F¥! “mf *A?NL
Yxd kFY ¥} kOw O} F zk "mF lvzaYv .x | fwarf <YwvYx 3 F¥ 8. x<34 wiwat¥] Y| ¢Y¥ zkn"} dY'Y
L1 Fwil MmF !t YOYnYarF Y Yyt Vaf Aa Yxd AG NM*T

Y1 inwmY nzx
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NCEP Short Range Ensemble Forecast System (SREF) ,
MmF LK. 30! Y agiwfwaf¥ Ag uw Fx ! fwarf bzx!nl“ix1 zk Yx Fa©Yy dn!"¥a® nzx zk TK3YIKTE Yxd
?>>) wiwaf¥!l

WPC PWPF Ensemble

Mmf TH* HTH3 .x!fwarf 1! Y Cylwwaf¥ ay uw Fxfwarf “mY” 1! IfxF¥Y fd ix FixYwt at TH*
Yxd n! ©Fd £ Fx @ ax mF TH* Tox % T 'mf¥ , Flu kz¥FoY! ¢¥zbF!!T MmF Fx ! fwarf
whwaf¥ime bzx!nl"! zk Yw ag LK .3 wfwaf¥it Ay ¥Yxdzwit Hifofd 4 .3L wiwaf¥jt aA
¥yxdzwit JFifb fd . *>T3 .0¥z¢FYx Fx! fwavf . * . 2La wiwaf¥lt Yxd wiwaf¥) bzx!nlixl “mf
W ZCR¥Y1zXYy TK3 TKTE TK3 2>>)E 21> 2F1t 43LE 4.3L wfYxt *>*t . *>T3f Yxd
F>TI3wWFYx d.*. 2L ¥Ox! T MmF TH* aaimzey¥ df Panmxnd th Ixz— z¥ K¥FF ix1 ¥Yix
YbbOWOWY 1zx kz¥FoY! n! Yviz Yx Fx ! fwarf wiwaf¥ ' Fenxl Y! “mf wzdf z¥ Nwz ! nufi+0

120" nzxE ~ 1'm “mF kow Fx ! Fwarf ¢¥zendixl “mF OY¥YxbF zk “mF dnt ¥a® nzxl Lxz~ kYw kzw “mF
TH* HTH3 .x!fwavf 1! bYwev fd ©'nx1 Y kief wiwaf¥ Ixz™ ¥ zfnaend ¥Y 1z dL=Ka YOF¥Y 1 i
MmFIF wlwaf¥! ixbiodf Y wib¥ziem b wzdikibY 1zx zk “‘mF KzFfaaf¥ L=K iKzFfaaf¥ f Yl ayyCi
Yeewfd "z “mF 2 V=>F Y wib¥z{¢m!b! wzdnkibY nzx zk “'mF )Y F¥ bnwY ziz lbYy L=K Y¢enFd "z
‘mf 2V>F"mf Kzfaaf¥ L=K Y¢enFd "z 'mF 43LE Y ki°Fd AAIA Ixz~ V"zVinaCnd ¥Y1zE Yxd ) Yo ¥ L=K
binwY zvz 1+

GEFS

MmF dvzaYy . x) Fwarf 3z¥FbY )" Lx1 fw 34 .3Lan) Y~ FY ' mf¥ kz¥FbY )™ wzdfi wydf O¢ zk aA

x! fwarf wiwaf¥! aixo©dixl “mf 43140 MmF 4.3L Y fwe] "z a@Yx 1kt “mF YwzOX" zk

OXbF¥ 'YX+ 0x Y kz¥FoY!™ ax 1Y nx 1 YX Fx ! Fwavf zk wov n¢vF kz¥FbY ! IE FYbm wix© v+
dikkPeFx E z¥ ¢ O¥afdE kizw “mF z¥lixYy za! F¥@Y zx! T Tn'm lvzaYv bz@F¥Y It 4 3L} ¢¥zdCbfd
kz©O¥ Wl Y dYx " m ™ FY mF¥ kz¥FoY! ! 1zaxd z© "z Ag dY+! MmF 4.3Ln! Y LEwai=YxI¥YxInYx
wzdfimY mz¥i zx v ¥F 200 12X zk AA uw k¥zw YYAGGE kz¥FbY! mzC¥' T 4.3L mY! g4 mra¥id
FOFY] nx 1"} @R by ¥F1 200 nzx "z wY bm “mF 4L6U. x<3 mEa¥nd YxYvt!in! 1 Fwi

Experimental Guidance

NCAR Storm-Scale Ensemble

MmF AytwEwar¥ xIfieme b} 2% 1K 1 z¥wiibyF fx ! fwarf 1zf! 20" &¢ mz©¥) ~ mibm ixbvodf! Y
AATUW dYY YEiwmY 1zx b Fw ©lnx | Mifd uf boweno! ¢Y¥Yw T 47 Y 1zxt Mmzwe | zx
wib¥zem kY =V; H)= 'bmfwft Yxd 2A15 Wxd'OKYbF wzd il MmF dY"Y Y Iy 1zx n! Y
bzwanxY 1zx zk TK3YIKT Yxd ‘mF 2% 1K , Y'Y UHawnY 1zx KFIFY¥bom MFafd &, TKMA 1’

bzx 1x©zOvtbxbrFd Fx ! Fwarf Ydto! 'wx™ <YwvYx kv F¥ d. V<34l MmF Fx! fwarf i ik zkkF¥ A uw
Iad JeYbnx D n'mnxn nYv bzxdnnzx;} ¢¥zéndfd at dz  xjbYvFd wiwaf¥] zk ‘mf yyX ¥Ox zk “'mf
TK3U, TKM . 1<3 YXYix) F! Yxd ¢F¥ ©¥afd WY F¥Yy azOxdY¥t bzxdiizx! z¥lixY ix1 kizw “mf 43L
kz¥foY} il

EMC Parallel NAMv4

HY¥YwFy @F¥hizx zk 21=>03 2F)" Olnx1 Afuw 1¥d ' ¢Ybix 1T >YenwOw mz©¥it 'xz KYw ¥Y F! Y¥F
CYYYWT B Fd 1x “'mF wzdfil 5z0%+ 'xz kYw YbbOwenY 1zx! Y¥F dfuefd at Yeeuaxl Y ¥wf
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kYb“z¥ wzdikifd )Y° ¥ bnwY zvzlibYy L=K “z "mF 'xz" kYw ¥Y"F1 MmF yyXE yaXt Aaxt Yxd AGX bbrf!
“waf YeYnYarf zO" "z gy kz¥fbY!" mzO¥

EMC/ESRL HRRR-TLE (High-Resolution Rapid Refresh Time-Lagged Ensemble)

Mmn} *A?NL @F¥dnzx zk “mF Fx!fwavf —mwmY®F Y A uw ¥F!zv© 1zxE Yxd O F AYA “w Y 11Fd
SKKKOA xinYn” Y nzx! "z ¢¥Fdib” “mF ¢¥zaYamn '+ zk FobFFdixl 1FOFEYy Ixz™ kYw YbbOWOWY 1zx!
Yxd YbbOwenY Fd ¢¥Foner Y 1zx “m¥Fimzvd!T MmF SKKKRA O} F! Mmzwe!zx ¢mehb! Yxd Y Ixz—

Yol z¥ ' mw — mibm bYvbOw F! Y @Y¥Yarfidx !+ YobOwewY 1zx zk Yw k¥z” Fx ¢¥Fonen Y nzx “+¢FIE
xbvodnx I bzx ¥a®nzx} kézw 'xz £ 1¥YO¢ Ty Yxd bizd tbfl MmF dfxin+ zk FYbm med¥zw ¥ biY!
0l bYvhOVY Fd Y] Y kOxb 1zx zk “Fwe Y ©¥F Y™ "mFvz ) wzdfFeRE  1'm "mF kaxYy dfx i Y
“folm fd YOREYIF zk Ixz E I¥YOCFy Yxd b dfx ! nf! aY!fd zx “mfn¥ ¥FY 10 F wienxl ¥Y 1z T Mmn!
tomfw Yviz Ywz ™ | kz¥ wivixl zkxF Ixz kYwixd zx Y~ Y¥w 1¥zOxd !0%YbFl Mmf

Ixz~ V"zYmalnd ¥Y 1z kz¥ xF Ixz" £ ¢¥z¥ "z Yx+ wiiixIE bYx ¥Yx 1 F kizw EIA "z AAIAT

Time-Lagged Ensemble Design

Current Time
F;:;?::t Forecast Ends
002z 06 Z
00Z Run
23 Z Run

|22 Z (most recent ;avai lable)

I 21 ZRun I

IZO Z Run I .
el M B /=5
AMO¥F AT H¥z¢z ! Fd wiwaf¥me bmY¥Yb 4l b} zk “mF SKKKIM=. kz¥ ©'F nx "mF ~nx " F~ FY mf¥
feefuwrx 1

EMC/ESRL Experimental High-Resolution Rapid Refresh (HRRRv3)

MmF . °¢PawWFX Yy SKKK 35KKK@AG n! Y TK3VIKTVaY!fd A uw wzdfvixinyn fd ~n'm “mF vy Fl"
AV, ¥vdYy ¥Fkfb 0+ ©Inx 1Y dilnYy kv ¥ nxn Y Y 1zx 2¥YdY¥Y , 364 “Fhmxna©F d@nY “mF ¢Y¥Fx" AA
uw KTHa Yxd n! ©¢dY Fd mz©@¥+l MmF SKKKEA ©'F! I¥di¢zix™ 1Y nl oYy ix F¥¢zvY 1zx 44L6
ma¥nd 43L Fx ! Fwarf®Y¥Y nzxYv dY"Y Y inwmY 1zx zk bzx®Fx nzxYv za! F¥eY 1zx!1 Yemdx1 ©¢zx
“mF YA®YXbFwFx ! ix “mF zCFEY nzxYv 5KKKRA Y~ 2* .HE SKKKBA nxbvod T} Y ! inwmY nzx zk

MI=, VK YI¥DY¥YK™ zal F¥®Y nzx It ¥FkoxF! Y InwnY 1zx zk JO¥kYbF za! F¥@Y 1zx ! kz¥ we¥zefd

vz~ T ¥zez i emPub “Fwe Y O¥ft df ¢zix” dmOwndi+a — nxd! Yxd bizod aY!f mfalm™} Yxd ¢iYbf}
wz¥F ~ film” zx “'mf fx ! fwarf bzx ¥a® nzx "z “mf dY"Y Y InmY nzxl SKKK@A Ydd! Y nwmY nzx
zknlm xnx kY 'm ¥y F! Yxd 'Y Fan FidPa@fd bizod!"z¢ bzzmx 1 ¥Y ! Y} bzwerfwx! "z ¥YdYy¥
¥Fkvfb 8"t za ] F¥RY 1zx; "m¥zOIm Y nwmY¥ bzx@F¥inzx “z | ¢Fhnknfd vy "X mEY nxl ¥Y"F} dO¥xl Y
zxFimzO¥ ' ¢ixVo¢ ¢fzd nx “mF wzdfil
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5KKKOA Yv!z bzx Yix! xowF¥z0! wzdfv bmYx1F! ixbvodixl Yx ©¢dY f "z TK3VIKT 0Ff¢hzx AICIA
ixbv@dix 1 “mF Mmzwe ! zx wib¥zem+hibiE “¥Yx!inzx "z Y mravd hlwYYC¥F! 1O¥F ®F¥ bYy bzz¥dnxY f
kz¥ nwe¥zOFd "¥zez! emf¥b “Fwe Y Ot df ¢zox” Yxd ~nxd kz¥FbY! ) Yvzxl —i'm Y mimF¥
¥F12v0 1z 3AA MFhzxdd vxd O} F dY Y!IFT Hmthib! FxmYxbFwFx ) mYeF Yv!z affx wYdf "z “mf
=>V?27? QYXT Y¥t azOxdY¥+ WY+ F¥ dH) =4 jomFwT Yxd KN* vYxd jO¥YbF wzdfv Yizxl  1'm
YddinzxYy ¥FkxFwFx ! "z 'mYwz boweio! U'eal 1vdY bYvF bizOd ¢Y¥YwF F¥"Y 1zx! ixbv©dnx I
FxmYxbfd ix F¥Yh1zx! ~im “mE ¥YdnY 1zx Yxd wib¥zem b} tomFw T

WPC HRAM3 Dynamic Downscaling

TH* mY! iwerfwEx fd HFOF¥Yy dxxYwibYv dz— x}bYinxl wf mzdiE Yxd Y¢enF! “mfw ix Y

wov wzdfv Fx ! fwarf YEe¥zYbm "z “mF IH3 120 nzx! k¥zw "'mF 21> 2F" I 56K. LT ?2>>)E Yxd
56K.LT IKTT )zZ'm@f¥hzx! zk 'mF TH* 5K1=> afixl foYwnxfdnx “mf TT. 45K1=>A_ Yxd
5K1=>A440!F Y bzx!Fx!0! wov n¢nbY 1®0F dz~ x'bYnx1 YE¢¢¥zYoml Mmi! wf mzd bzwe¢o f} ™~ z
dz™ x!oYnxh kYb"z¥! Y FYbm I¥d ¢zax TMmE kil dz— xIbYux D kYb z¥n! Y ¥Y“1z zk “mF 56K . L
wiwaf¥ JH3 YK F¥ ¥FwYeeixl “z Y ayiuw bzY¥!F ¥F! 200 1zx “mfx nx f¥¢zvy 1x1 aYbu "z “mf
miImF¥ ¥F! 200 nzx] MmF HFbzxd n! Y ¥Y'nz zk “'mF 56K .L JH3 "z ayfuw bzY¥! F ¥F1 200 1zx] MmfF 'n°
dz™ x!bYux D KYbz¥! Y¥F YOR¥YIFd "z YWRT Y Y bzx)Fx 10! kz¥ FYbm 1¥d ¢zixT 1 AVE ~ film’ kz¥
HKEL=n! Y¢¢wfd "z SKI=A_EYxd Y AYE ~ flm™ ~ F!" zk AyA dFI¥FF! T kz¥ 5K1=>A4l

Table 3. Snlm{¥f! 210 1zx IJH3 wzdfv bxbvf “nwF) ©'m” Fd kz¥ dz~ xtoYnx D kz¥fbY )t ¢¥ztfo fd
kézw “mF TH* nxni 1Yy bbvf “iwF

SnlmKF!zv© 1zx >zdf >zdfv bxbvf “twt kz¥ TH* >zdfy bxvf “twf kz¥ TH* Aa
yy NM* btbvf NM* bxbvf

?1> xf}” Aa yy

5K.LT ?>>) Aa yy

S5K.LT IKT Aa yy

5KI=>A. Yxd 5K1=>A4 Y¥F ‘mf ¥F'ev" zk Y wov n¢nbY 1®F dz~ x!bYux1 Yo} wxT 1w zk “mf
wit'mzd; wYuf O F zk Y ¢¥zaYaw '+ df Fawixfd at bzweO nxl “mF ¥Ry 1@ k¥FaCfxbt zk JH3
fobFfdixl Y TH*Yo¥FY Fd Fx! fwavf any! bzWfb fd JH3 4. 2LIH3) *41x Y wov ifwzdfv Fx! fwarf
Yxd zxF wix©! “mY" ¢¥zaYann

WPC Deterministic Implicit Blend

1 10¢F¥ arfxd zk jn° wzdfvawenbr™ }xz kYw jzi©nzx] Y} Y@YnYavf nx g Yxd aa mzO¥ kz¥fby}”
CRazd! dovaxl "mF FeeRaw Xt Yxd "mF aa mzO¥ !xz kYw kz¥foY!" —Y! foYoY fd do¥nxl “mf
dYn+ @F¥kibY nzx L inzxl >Fwatf¥) zk ‘mf '0¢F¥ arfxd ixbiodf 43L ©nxl Kzfaaf¥ L=Kt ?1>Aa
wwT kYb z¥ wzdkfd Kzfaaf¥ L=KE ? 1 >Aa ¥w T kYb"z¥ wzdikifd ) Y° ¥ binwY zvz InbYv L=KE “mF
bmYxIFnx Ixz— dfe'm kézw “mF 43LE bmYx1Fx 'xz— dfe mkizw “mF 21=>f Ixz™ kyw kizw aCuw
A>T Yxd ¥z FYX *FX ¥ Fx ) fwarf wiYx 'xz kywl

WPC PWPF Using Model Implicit Snowfall

! wzdfinwenbn™ }xz  kYw HTH3 nj bzw¢© fd Ojaxl “mF }YwF TH* |xz kYw kz¥fbY}” Yxd
bOwOEWY 10F anxz¥wYv dnt¥ia® 1zx wf mzdzizl+ Y! “'mf TH* HTH3I Lfefx '+~ z wkwaf¥
1@ 1zx} zk wzdfuwenbr™ Ixz~ KYw Y¥F ©1Fd Y] ®Y¥YXbF "z Fo¥Yh™ “mF ¢¥zaYann nFll MmF
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wzdfvawwbr HTH3 Y| YeYnYarf dO¥ixl kz¥fhY|” Feefiwrx ™ kz¥foY}” fof¥n f} Yxd fevvoy fd
1X bzxb ¥ T i'm "mF ZERY 1zxYy TH* HTH3 dovix @R¥kibY 1zx 1 hizx! T MmF a¥fFyudz™ x zk
wwaf¥!|

Ay wwaf¥) kizw .* . 2L

ALK.3 IKT wfwaf¥! { bmYxIfnx 'xz— df¢'m

ALK.3 IKT wfwaf¥ V Ixz— ~ Y% foOeYvfx" df¥lfd Ixz kyw
ALK.3?2=>=) wiwaf¥! { bmyxIfnx !xz~ df¢'m

ALK.32>>) wiwaf¥! Y Ixz~ Y F¥ foOlYvfx" df4efd 'xz~ kYw
Ay 4.3L wiwaf¥! Y bmYxIfix Ixz— df¢™m

Ay 4.3L whwaf¥! V 'xz— Y F¥ FaonYvFx" df¥efd 'xz~ kYw , £ Fawnxn! b LOCFY Yvfxd TH*
IXZ kYw kz¥fhY|”

A TH* Ixz KkYw kz¥fhY!”

A, T Rwnxn! b LOCTY Yvfxd
S I

Mz"Yv Ca wwaty!

WPC Experimental Winter Weather Ensemble

Mz YAd¥F!! bzxbfx! ¥FIY¥dnx] “mF ¢¥FnenY 1zx “+¢F Yoz mw ix “mF zCFEY 1zx Yy HTH3E Yx
FeePawrx Yy @F¥hizx zk 'mf o ¥~ FY ' mf¥ Fx) fwarf mY] affx bzx) ¥ob fdl Mm}! FoeRPawrx Yy
¥ nzx CT¥kz¥w] wz| " ¢¥zbf)inxl zx “mf A uw ?2Y nzxYv ,nln Yy 3z¥FbY| ™ ,Y'YaY f4?,3,4 Ixd
Yxd 1x ¥zdObf! Y Ixz~ vFef bzwe© Y 1zx "z mfve df PawvnxF ¢¥Fner Y 1zx “+¢Fl

MmF Ixz  vE®fvn} dfioxfd Y} "mFvY+F¥ zk 'mF Y'wzlEmP¥F Y™ mbm "'mf £ ala "Fwe Y ©¥f n}
oYy "z YIA *T Mmn! dflaxinzx ot aY!fd zx ‘mF wfmzdzizl+ ©'fd at TF Fix KFlizxd! 'xz
FOF avfxdf¥ 1¥YCmibYy kz¥FoY ! Fdi'z¥ 443.4 "2z Mz kixd “mF Ixz~ vFORE 'mF Yvlz¥mw 1 Y¥ 1Y
AYY mHY Yxd ! FY¥omF! dz~ X Y¥d Ox " b¥z ! ax ] “mF YIA >~ alvan! z kYTl MmF HFY¥om 1!
bzxdob fd af — Ffx "mf Ayy Yxd Ayyy mHY 1€z¢z Fx 0y mflm™ 1OkYbFIE 1 m nx F¥¢zvY 1z
af ™ Fx YeYnYarf wzd v+ R T Ninxl “'mF A uw KM= “FaYIXEY Ixz~ wYlun) bzx! ¥ob fd

~ mibm ad X knF} 1¥d ¢znx"} Yaz@f "mf jxz  vFefv AK mz}F ¢¥Fndn Y nzx “t¢fn} 1xz  aY}fd zx
“mf ¢¥Fondn Y 1zx “+¢F Yvl z¥ mwi

1 arfxdfd Ixz~ V"zYweOnd dL=K4 ¥Y'nz n} ©}Fd "z bzweO F "'mF L=K kz¥ FYbm x!fwarf wiwafi
MmF avfxdfd L=K n} “mF Y¥i'mw b wYx zk “mF kzwzix i

KzFaaf¥ 1¥kibnYy 2FO¥Yy 2F z¥u 41221 KzFaaf¥ £ Vil ayyCi Yeonfd "z "mF 43L
21> KiwFikYbh z¥wzdkifd KzFfaaf¥ 1272

21> KiwFikYb z¥iwzdikifd ) Yo % binwY zvz IbYv L=K

)Y f¥ £ il dayyAL bnwY zvz i+

L"¥Ynlm”™ ©¢ AAUA ¥Y'1z

3z¥ FYbm wiwaf¥ Y™ fYbm 1¥d ¢zix” "mY™ 1! df F¥wixfd "z af Ixz £ "mf "Z"Yv Ixz KYwn! FoOYy
"z "mF k¥Yb 1zx zk IH3 dF FrwixFd "z af 'xz~ wovnewfd a+ “mf L=K]
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MmF bOWFX " FoCRawTX Yy Fx! Fwarf wiwaf¥ime ! Y 'mz™ xi

ALK.3 IKT ayC 1 *zx ¥zt 3} & Lfbzxd U xFIY'0F & ¢zIimef ¢ o¥aY nzxld
ALK.32>>) aC’1 *zx ¥zt 3! & Lfbzxd U xFIY1OF & ¢z 1@F CF¥ C¥aY nzx !4
AA 4.3L >fwaf¥! aya 4

AA . *>T3 .x!fwarf >fwaf¥! ayy i

A 43L , FRywixn] b 4A3"4

A 4.3L .x\fwarf >fYx 4yq 4

A?21=>2F""3Aa" , Y+! AVal HY¥FX 21> | Y+ Ad

A YKT SnlmVKF! KOx &)y 1ya~ 43L , Y+! alAs

A ?2>=) Snlm/KF! KOx &y 1yy~ 43L , Y+! alAs

ada

aA >fwaf¥} Mz"Yv

Winter Storm Severity Index (WSSI) ,
MmF TLL6 0} wYdF O¢ zk'Y {Fif} zk {atbzwezxfX™ Yz mw ~ mbm O} F wf fz¥zvzInbYv Yxd
xzxYwf fz¥zvzlnbYv dY'Y "z dF 'f¥wnxf Yty zk ¢z XYy [znfYvaweYb™ aYifd ©¢zx | ¢fhikib
bmY¥Yb ¥} b} zk  ax"F¥ | z¥wj -Ybm zk “mf bzwezxFx"} ¢¥zdObf Y A"z A zO"¢C" [bYvF GYIOF
‘my” faOY"F} "z "'mF ¢ZFX YV iwe YD MmF oxYy TLLE ®YWOF nf “mF wY twOw BYIOF k¥zw Yw “'mf
10atbzwezx x|l MmF A vFefy] Y¥F In®fx “‘mfkzwz xl 'df:b¥n¢"z¥:l =nwi FdE >nxz¥ >zdF¥Y it
>Ytz¥ Yxd . °¥fwl MmF j¢Fbnkib jOathzwezx x| Y¥FI
o] Lxz =zYd txdf®
3 bxdibY Fl Y ¢z Fx Y zkdz xFd ¥FFIUCZ R uxF! dOF "z “'mf ~ flm” zk “mf !xz
o] Lxz  TwzOx" txdf°
3 OxdibY F} Y ¢z XYy zkaweYb™} dOF "z “mf "Z7Yv YwzOX zk (xz  z¥
YbhOWOWY 1zx ¥Y"F
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Experimental Tools

Joint Probability Fields
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Figure 61 414 H¥zaYam '+ zk D¥FY £ 'mYx ¥ ixbmF! zk Ixz™ nx !n° mz©¥!l 8)& H¥zaYam '+ zk 1¥FY ¥
“mYx pA wem YOFEY I ~ixd ¢ FFd zOF¥ n° mzO¥! 4%4 ;zx” C¥zaYamn '+ zk az'm I¥FY ¥ ‘mYx §
xbmF! zk 'xz Yxd I¥FY F¥ "mYx pA wem YOF¥Y I F ~ nxd '¢FFd z@F¥ In° mze¥'

Watch Collaborator Trend Tools
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df Pawnxf! “mF bmYxIF! kizw zxF brbvf “z “mF xFT Ix FoYwErF zk Yo “m¥Ff ol Imz™ x 1x 3nlO¥F
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Figure 7. .°YWGVF} zk 'mF d¥4 Y bm bzwYaz¥Y z¥ bzOX™ “zzit 4)d ~ Y bm bzwYaz¥y z¥ dikkF¥Fxbf
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4. Cases
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LOXKYDT “FWEF¥Y O¥F YxzwYwF! 1x 31lO¥F C) Imz "mY" "Fwe LY O¥F! — F¥F XFYY XZ¥wWYv kz¥
wobm zk “mF 2z¥'mFY!" Yxd 4¥FY” =YuF! ¥Flnzx —1'm “mF ¥FY zk “mF bzOX ¥+ Y¥zOxd alg dFI¥FF!
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Figure 8. *zw¢z!i f wfYx Ayy mHY kz¥ “mf kz¥fbY!” @Ywnd dY F! dovixl “mf kz©¥ — Ffu Feefwrx” ¢hazdi
Vi ;YXOY¥ pCiypt )i 3Fa¥oY¥ pYAE *4 3Fa¥OY¥ gipyt Yxd , 4 3Fa¥oY¥+ pAYPCE yyhAl twY IF! ITxF¥Y fd
kézw “mF 2* _HU?2* 1K KFYxYix!n! ¢¥zendfd a+ PA1 V0. LK=UHL,

im¢iUU— TFIMixzYYI1z8U¢dUdY YUbzwez i FiUd Y-+ U4l
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Figure 9. *zwCz it wTYX [C¥KYDT “FwE Y O¥F d<d YxzwYwF| kz¥ “mf kz¥fbY|” @Ywd dY"f} dO¥x1 "mf
kz©¥ — Ffu FeePawrx” ¢hazdi 14 ;YxOY¥ pCiypE )i 3fa¥0Yy pYAL *i 3Fa¥oY¥+ gipyt Yxd , 4 3fa¥oyy:
PATPCE YypAT wY IF! IFxF¥Y Fd kizw “mF 2% HU?* TK KFYxYith! ¢¥zndfd at 2AT 10, LK=UHL,

im il TFIwixzYYT1z@U¢ {dUdY " YUbzwez i F3UdY+UaT

Mm¥zOImz©" "mF kz©¥ — Ffu FoCPawWX t 'mF wYtz¥i '+ zk “'mF FOFx™! — F¥F ix “mf T F) " f¥x Nxnfd
LY Myarf &w!™! FYbm zk “mF dY+! Yxd Y¥FY! zk kzbO!T 3z¥% “mf k¥t “nwF ix “mF Tix F¥

T mf¥ _cePiwrx E mF df Fawnxn! b Ixz™ kYw kz¥FoY )™ —Y! nltofd kz¥ “mf Fx ¥ *A?NL

¥y 'mF¥ "mYx nounx 1 Y wiwvn Fd YEFY zk kzb©!T AKFx “mP¥F ~— F4F wov ngvF ¢Y¥! zk “mF bzOx ¥~ 1i'm
Ixz~ ax mF kz¥FbY ! T 20xF 2O zk Film FFx ¢z} Inavf kz¥FoY ! — F¥F kz¥ Ixz~ kYw “mY" kfw
oo fvt ix “mF T Fx Nxifd LY F! dKzbut >zO0x Yix! Yxd ~ F14l MmF¥F ~ F¥F xz wytz¥
z¥w!ix mE b Y NxoFd LY F) dovixl “mF kz©@¥ — FFu! zk 'mF Feefawx T , xl “mf k¥l
TFfu dkz¥FoY! "t @Yind ;YxOY¥x ACYAAE AYACHE mPYF T R¥YF wYtzy Ixz~ FOFX") ax “mF LifyY 2FoYdY!
X *Yukz¥xaY YE T Fw Y ox mf LzOm™ £ Nxifd LY F! zx ;YxOY¥ aAT =Yuf fkkfb™ !xz~ ~ Y!Y
kz¥FoY ! nx 1 bmYwExXIF zx HFOFx zk “mF fllm FFx ¢z} navf kz¥FoY )" dY£! 1 wytz¥ I"z¥w YkkFb fd
“mf =>ndV 1vYxmb Yxd 2F .xlvyxd dovixl “'mf “mi¥d ~ FFu zk “mF FeCRawFx zx 3Fa¥oY¥ CYAYE
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ayAC bYO!ix 1 an” " Y¥d bzxdinzx! kz¥ bzY! Yy 2 _xIhyxd Yxd =zxl 6}vYxdE 2F Vzyul 3ixYwsf Y
V¥zx | ["z¥4w d¥zeefd zOF¥ Y kzz” zk jxz  1x jzO'mP¥x >YixF Yxd xz¥ mf¥x 2 5Ywe;m¥f zx

3fa¥oY¥+ Agt ayAC dovix|

“mF kixYy ~ FFu zk 'mF FeCRawrx T

Table 4. 3z¥fbY|" ®Ynd dY'f} Yxd bz¥F}Czxdnx | kz¥fbY|” Y¥FY z@F¥ “mf flm " FFx dY+] kz¥fbY}"} T4
iMofd dovaxl “mF bzO¥! f zk “mf Fo¢Fawx 1

) RHFDWODIG' DM =

) RUFFDW\S U-D

1/19/2017

West (Sierras); Pacific Northwest

1/20/2017

West (Sierras/AZ/UT/ID)

1/21/2017

West/Southwest (Sierras/NV/UT/AZ/OR)

2/1/2017

West (ID/IMT/WY); Great Lakes

2/2/2017

West (WY); Great Lakes; Maine; West Virginia

2/3/2017

West (Sierras, WY); Great Lakes

2/4/2017

West (Sierras, ID, OR, WA); Great Lakes

2/5/2017

West/Pacific Northwest (OR, WA, ID, MT, WY); Michigan

2/8/2017

West (Sierras, UT, CO, WY); Upper Great Lakes; New England

2/9/2017

West/Pacific Northwest (WA, ID, WY, CO); Mid-Atlantic (PA, OH, WV, MD)

2/10/2017

West (Sierras, ID, WA, WY); Mid-Atlantic; New England; West Virginia

2/11/2017

West (Sierras, OR, WA, WY, UT, ID); New England (NY, MA, VT)

2/12/2017

West (CO); New England (ME)

2/15/2017

Great Lakes (MI, NY)

2/16/2017

West (WA); New England (NY, VT, NH, ME)

2/17/2017

West (Sierras, WA, ID); New England (NY, VT, NH, ME)

2/18/2017

West (Sierras, NV, ID)

2/19/2017

West/Southwest (Sierras, AZ, UT, CO, ID, NV)

5. Hourly Snowfall Guidance

, T Rwixng b 40ndYxbF
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