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Background and Goals The Top-Down Approach Probability of Weather Type

2 : H In March 2016, work began to develop blended model Probability of Weather Type inputs based on
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To .support the. National Weather Service (NWS? goal of bu”dmg a Weather-Ready Ssess' n t e Ce ro uc'n a er ro a ' 't o Ce resent the Top-Down science approach (e.g., Probability of Ice Present, Max Wet-bulb Aloft, and Probability
Nation, the National Blend of Models (NBM) project was started in 2014 to create a S T o r Probability of Ice Present of Refreeze Sleet). From these inputs, conditional precipitation type probabilities are derived.
skillful and consistent suite of calibrated guidance to leverage in the forecast process i | g ) ) ProblcePresent Examples
(Gilbert et al. 2016). % o) ; o Saturated layer of > 1 km, 0% e BELOW: The first test case for the NBM v3.0 blended inputs and derived conditional probability of
g z 3 o0 MinT in Layer >= —7C types: 23-hour forecast valid at 1100 UTC 17 Dec 2016 (Initialized 1200 UTC 16 Dec 2016%*).
2 O i >0 Saturated layer of > 1 km, 1-99%
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e Goal of this work: Provide operational forecasters with the ingre- 5 o [z o ; ) Cotoratod oot e 11 — Blende nputs
——————————— O > mal; 6 20 30 40 0 & 70 Sounding “ j = 20 . ’ ° ' : _—
: . . . _ O ML MinT <= -15C " T —
d |e ntS n ecessa ry tO bu | Id the p FECI p |tat| ng e I e m e nts for th e N a [ : —— - N B e T e S S 3_ B el BT o Mt ), T B (AL Y = -0.065x" - 3.1544x° - 56.414x" - 449.6x - 1308 0 Entire troposphere < 85% RH 100% ,, ProblcePresent % 5 MaXTWAION
i ioi i i - I 35 =30 -25 =20 15 -0 -5 0 e s o B oyt e, RS0 S e e e a (probably not precipitating) R - L - :
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ture illustrating the parameter space for supercooled craft encounters on the front range of CO during WISP. various densities for a given thermodynamic envi- > 75% based on Top-Down research.
liquid (COMET, Geerts, after Politovich, 1996). 50% of the population occurs at > -14C (Politovich and ronment (Pruppacher and Klett, 1997). &
Bernstein, 2001). .

e The Probability of Weather Type Probability of Ice Present identifies the likelihood of ice hydro-
meteors in “probably precipitating saturated layers” for activation of the warm layer aloft analy-
. . . . . - Sis. it S 5 B
e Ice nucleation and the introduction of ice hydrometeors determines the activation/use of “ L " . : . o : —_———— =1 SULEETE = I L =
. L Probably pFECIPItatIng Iayer is defined as > 1km in depth with a mean RH > 85% *NBM members: GFS, HRRR, NAM, NAM Nest, NEMS_NMMB, WRF ARW, RAP
the warm layer aloft assessment in the Top-Down Approach. : : , i i » o “« ” :
e Sublimation allowed! If the “probably precipitating layer” exists above a “dry layer” of RHice <

Data a nd M eth Odo ' Ogy . Zsisae;—liekfn(alfizgzg(e)d%r\Lz;\iy;f]r ;L:ll?cliemjt;ig;.of ice is more probable for increasing depth great- 75% and > 1500m (5000 ft) depth, hydrometeors are assumed to sublimate = no feeder layer. Derived Ond iticnal P ro babi | ity Of Types

e |Ice nucleation probabilities increase as temperature decreases through the -8 to -15C range.

e Dry trop. column of <85% RH are assigned 100% ProblcePresent (probably not precipitating)
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Over 15 published studies and books were reviewed on cloud microphysics and ice nucleation science ASSQSS'”Q the Wa rm l—ayer A|Oft Ma)(| mum TW A'Oft
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Robust analysis of observed sounding and surface data was accomplished using two main data collec- E“ loft (MaxTAloft) P ( ) z > ; i s =
: : : alo axTAloft). £
tions to arrive at the Top-Down Approach: Rauber et al. (2001) and Just (2017). These were consid- i o ob 4 g wsis of MaxTA 3 B NEPE—— P”" Sﬂ B
: : A S i o served sounding analysis ot MaxIA- & % Probability of Ice Pellets (Sleet
ered independent as they covered the years 1970-1994 and 1994-2015, respectively. Yo 4 s 1 1 e & anay . y leet)
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The Rauber et al. (2001) data consisted of 78 ice pellet soundings and 820 freezing precipitation aloft vs, depth of the warm laver for 820 The “triangle” behavior represents the linear re- melting P y e S
. - - . . . . . 3 soundings from Rauber et al. (2001). Corre- lationship of depth and maximum temperature ’ "o 05 1 15 2 25 P 25 2 a5 5 : V‘P:J
soundings, of which 390 were freezing rain and 430 were freezing drizzle. Surface observations coinci e e e 0.80. typically seen In warm layers aloft over the CO- e 1-3C: partial melting of ice {(SN>PL) MaxTwatoft (O )
dent with the Soundlngs and +/- 3 hours of the launch were analyzed to Only allow the given type to NUS. e < 1C: little to no melting of ice SN) Diagnosis.curves used in the ProbabilityofWeatherTypefo.rth.ewarr.n Ia.yer
occur within that time range. Thus, a refined Rauber et al. (2001) data set was analyzed for the Top- aloft maximurm wet-bulb temperature (MaxTwAIoft) assuming incoming ice
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Down Approach which included 21 “pure” ice pellet and 124 “pure” freezing rain soundings. e For better application in arid climates, the Probability of Weather Type uses the maximum wet-
s0% ad =~ & 8-1C i o 3.6C bulb temperature aloft (MaxTwAloft). Sensitivity tests showed very little impact east of the Di-
The Just (2017) sounding data consisted of 120 soundings from 1994 to 2015, with observations com- vide in the CONUS as saturated columns are common for type events: MaxTwAloft = MaxTAloft. = o
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Most recently, Reeves et al. (2014) collected a set of 125 ice pellet (sleet) cases from 2002-2013, con- R 125 cases 20 cases @South of Baltimore, MD @ State College, PA Observations
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® Ten people died on Missouri roads

Probability to Refreeze into Sleet

— . . . . . when the dangerous winter weather
Aloft ~ e For MaxTAloft >3C.:, |n.d|cat|v§e of liquid _ 2650 ft 2000 ft P
N hydrometeors falling into this layer, ob- $10m 600m ® Missouri State Highway Patrol crash
. iR _ reports blamed icy conditions for
SU rface_based _ G .SErYEd Sou nd I ngs suggest the .prOba bll 3.0C lssgt?mft 1‘1%?]]1& three of the deaths, but it wasn't im-
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Rauber et al. (2001) and Just. Weather Type for the surface-based layer for at least 750m (~2500 ft) depth and
MaxTwAloft >= 3C based on Top-Down research.
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e Layer depth > 750 m (2500 ft)




