Integration of Probabilistic Meteorological
Data for Aviation Related IDSS Briefings
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Kevin Kacan, NWS Detroit Meteorologist
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WFO Detroit Aviation & IDSS

Near/Short/Long Term Forecast Desk
Gridded Forecast Database (NDFD)
Text/Tabular Public Forecast Products
Area Forecast Discussion (AFD)
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u Excluding Marine

Aviation/IDSS Desk
o TAFs
o Aviation AFD
o Short-Fuse WWA
[ Terrestrial & Marine Convection
o IDSS (excluding Marine)

Marine/Data Collection
o Observation Data Collection
[ Upper Air, COOP, Rivers

Text-Based Marine Forecast Products
Marine IDSS
Public, Media, & Spotter Phone Calls
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Long-Fuse Watches, Warnings, & Advisories (WWA)

Climate & Hydrometeorological Text/Tabular Products



~ Overview: WFO Detroit Aviation & IDSS
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WFQO Detroit (DTX) has two major aviation-related IDSS responsibilities that
are part of routine shift duties (seasonal dependence)
o D21 Briefing Slide for CWSU/ARTCC Cleveland (ZOB) and DTW Tower/TRACON

o  Wayne County Airport Authority (WCAA) Briefing Slide for Detroit Metro & Willow Run Airfield
Operations

Deterministic and probabilistic datasets used to provide a narrative discussion
and annotated graphical representation of anticipated meteorological
conditions

Feedback from decision makers regarding these briefings has been positive
as their dependence continues to increases
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IDSS Tools: LAMP Data
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GLAMP Output Table

PHNL  GFS LAMP GUIDANCE  5/12/2023 @73 UTC
DT /MAY 12 /MAY 13
HR 01 92 03 04 05 06 07 €8 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38
1 1 1 UTC ©8 292 10 11 12 13 14 15 16 17 18 19 20 21 22 23 20 01 02 93 @4 05 06 ©7 98 €9 10 11 12 13 14 15 16 17 18 19 20 21
L MOdeI Development Laboratory (MDL) LOCaIIZed AVIatIon TP 74 74 74 73 73 72 72 71 71 72 76 77 79 80 80 80 8@ 80 79 78 77 76 75 74 74 9 9 9999
DPT 66 66 66 66 65 65 64 64 64 64 64 64 64 64 64 64 64 64 64 63 64 64 64 64 64999 90
MOS Program (LAMP) for GFS-MOS (GLAMP) WDR ©5 05 @4 @3 @1 36 35 32 31 31 02 @7 12 13 13 13 15 09 @5 04 @5 05 05 04 04 99 99 99 99 99 99 99 99 99 99 99 99 99
WSP ©4 05 84 03 03 83 03 02 02 92 03 05 07 08 09 09 09 09 09 09 08 07 06 05 04 99 99 99 99 99 99 99 99 99 99 99 99 99
e WGS NG NG NG NG NG NG NG NG NG NG NG NG NG NG NG NG NG NG NG NG NG NG NG NG NG999999999999999999999999999999299999999
o MOS: Model Output Statistics PPO @ @ @ 0 @ 6 1 160 00 @1 11 2 22 2 1 0 0 0999999999999999999999999999999999999999
PCO N N NNNNI NINNNNDINNNMNINNINNNNNINNINNINNINNNNIXIXIXXIXIXIXXXXX X X
v = o Po6 3 4 6 999 999
° Runs every 15 minutes prowdmg deterministic and CLD BK BK BK SC FW SC SC SC SC SC SC SC SC SC SC SC BK SC SC SC SC BK SC SC SC OV OV OV OV OV OV OV OV OV OV OV OV OV
(@1(<] 7 7 8 8 8 8 8 8 8 88 8 8 8 8 8 8 8 8 8 8 8 8 8 88 8 8 8 8 8 8 8 8 8 8 8 8
[t CCG 8 6 6 8 8 6 8 8 8 7 8 8 6 8 8 7 8 8 8 8 8 6 6 8 7 6 8 8 8 6 8 8 6 8 8 6 7 8
prObab|I|St|C data ViE 1T 217921 TR 9 131 T39I IR g7
s 2T ol A R S Sy Ay 7R S A SR Al R SRR Sl A b Gl S AR il Sy A U S Ay i A S Sy Sy Ay R A T S A
e e A oo o, oBv N N NNNN NI NININNNINNNNNINNNNNINNINNNNINNINNNINNINNNNNMNNNINNINNNN
o Deterministic: Hourly temp, wind, ceiling, visibility
o Probabilistic: Probability of precip, lightning, ceiling, visibility 7S TANESCORES RO CEIL NG HIEok 2 S CY L
VERIFICATION PERIOD: OCTOBER 2004-MARCH 2005 (US)
i A g 1 - - - - -
e  Higher skill compared to base GFS-MOS guidance : Tagerd
PERSISTENCE —
] ] . ] g 12Z GFSMOS —e—
e 1600 stations included in GLAMP dataset: 12 in Hawaii Sl
08 | B
f
I
w
#CYC STN NAME ST LAT LON GLAMP St \ 4
8  PHHI WHEELER AAF HI ~ 21.48N  158.03W 7 3
8  PHJH LAHAINA/WEST MAUI HI  21.02N  156.63W Score w %
= 8  PHJR KALAELOA ARPT/OAHU HI  21.32N  158.07W o e
Hawa“ 8  PHKO KONA/KEAHOLE HI  19.65N  156.00W B 04 W g R
= o000 0o o
] : 8  PHLI LIHUE HI  21.98N  159.35W g ¥ Shceiia
Stations in ¢ erx oLokar HI  21.15N  157.10W ¢ = =9
8  PHNG KANEOHE BAY MCAS HI  21.43N  157.77W = e S5
GLAMP 8  PHNL HONOLULU HI  21.35N  157.93W 0.2 PR 1
8  PHNY LANAT/LANI CITY HI  20.80N  156.95W ——
8 PHOG KAHULUI/MAUI HI 20.90N 156.43W
8  PHSF BRADSHAW AAF/HAWATI HI  19.78N  155.55W 2 , , , ) ) . .
8 PHTO HILO/GEN.LYMAN FLD HI 19.72N 155.07wW 0 3 6 9 12 15 18 21 24

PROJECTION (H)



" IDSS Tools: LAMP Data

GLAMP Probabilities and Thresholds

for Flight Categories

Probability (and Conditional
Probability) of MVFR, IFR, or LIFR
Ceiling or Visibility at a terminal

o Conditional Example: Likelihood that if a

ceiling develops, it will be a MVFR ceiling,

should precipitation occur

Solid black lines indicate the threshold

value at each hour

Colors represent the difference (using

10% thresholds) between the

probability and the threshold required

to make a categorical forecast

Uncertainty Threshold
Plot Plot

LIFR IFR MVFR
Ceiling Height| <5001t O | <1000ft O | <3000ft ®
Cgfl’izg";?:ig'm <500ft O | <1000t O | =3000ft O
Visibility <1mi. O =3mi. O £5mi. O
C&g?g:&;al <1mi. O <3mi. O =5mi. O

Probability of Precip Occurrence O

Probability of Freezing O | Prob. of Freezing or Snow O

Ceiling Height < 3000 Feet DETROITASOS MI
12Z Saturday, April 29

IlJl)Z Sunday, April 30

T

iles DETROITASOS MI

21Z 00Z

II)I)Z Saturday, April 29




Y-Axis: Probability

~ IDSS Tools: Local Probabilistic Data

Probability of Ceiling

5a_ 8 1la 2 5 8 11p 2a 5a _ 8a
ay 17 May 18

o - 1He
1 Hr
1 Hr
1 Hr
1 Hr
1 Hr
1 Hr
1 Hr
I | ikc)inood Below - 1 Hr 100 F

— Between 1 and 2 PM, the probability of
achieving a 10 kft ceiling is ~16% and the
probability of achieving a 5 kft ceiling is ~7%
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Ensemble approach to probabilistic
forecasting utilizing model soundings

Dataset includes GFS, GEFS, NAM,
NAM Nest, RAP, HRRR, & SREF

Time-lagged component includes
previous model runs to improve output
stability through moving average
calculations

Time-centered options for 3, 6, 12, &
24 hour probabilities

o Uses model data x hours before and x
hours after the time-center

Uniform threshold values for each
parameter

Probability confidence level cutoffs
vary between variables

o @Low Confidence: 30% cutoff for Cloud
Ceiling, compared to 10% for Gusts
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Probability of Precip Type -
i 8 ,—HT aniil rﬁ—ﬂ
NS pnn=anlll= = =m| [] &
G0% Ba 11a 2 5 & 14 2a Sa Ba 11a 2 54 8 11p 2a Sa 8a 11a 2 5 8 11 2a
Apr 28 2 i i g Apr 29 B & ‘ $ Apr 30 g ® i g May 1
Wind Gust Forecast - 1 Hr Period = Cycle Age 8 h
3
0% g Likelihood to Exceed - Hr 10 knot Wind Gust
= Likelihood to Exceed - Hr 15 knot Wind Gust H i
é Likelihood to Exceed - Hr 20 knot Wind Gust ono
w Likelihood to Exceed - 1 Hr 25 knot Wind Gust

Likelihood to Exceed - 33 knot. Uind Gust

Likelihood to Exceed - 1 Hr 42 knot Wind Gust
I ikelihood to Exceed -
107 N ikelihood to Exceed -

N | ikcihood to Exceed -

Hr 50 knot Wind Gust
Hr 58 knot Wind Gust

Hr 64 knot Wind Gust

Shpr 2982 May 1

a a2 5 8 Up 22 53 B 11a
Precip Character & Snow Density Forecast - 1 Hr Period - Cycle Age 0 h g

Likelihood - Liguid Jop - —=
82 = L

Likelihood - Icing ... Frz Rain or Frz Drizzle

Likelihood - Melting Snow i

— T v - Probability of

Likelihood - Fine Snow ¢ “8:1 )
Likelihood - Normal ¢ “12:1 ) L
Likelihood - Fluffy Snow ¢ 52011 ) ViSibiI ity PWAT M LCAP E

Produced by NORA/NUS Detroit for Planning and Situational Auareness Or
Tine Filbered Explicit )

Ensenble Median

LikeliFood
Confiden

Jﬂ i Inversion Wind MUCAPE
2 ‘ ‘ Base Height

8a 1a 2 S & ilp 2a 52 8 1la 2 S & 1o 2a 5
fpr 28 fipr 29 Apr 30
PHat Forecast - 1 Hr Period - Cycle Age 8 h

Hr 0.25 inches Puat
Hr 0.5 inches Puat
Hr 1 inches Puat

Likelihood to Exceed -
Likelihood to Exceed -

Likelihood to Exceed - Honolulu

:
-
:
Likelihood to Exceed - 1 Hr 1.25 inches Pllat -
ki v B Gusts Convection
I ikelihood to Exceed - 1
-
:

NN L ikelihood to Exceed -
I | ikeihood to Exceed -

He 1.75 inches Pllat
Hr 2 inches Pllat
Hr 2.5 inches Pat
Hr 3 inches Pllat




18 Hour Change in Probability

Precip

~IDSS Tools: Local Probabilistic Data

GIFs showing the time-matched
probabilities from the previous 18
hours, 12 hours, 6 hours, and
current

Demonstrates shifts in the NWP
solution space
o ldentify differences in magnitude

o Shows adjustments in on-set time,
duration, and end time

Available for each variable within
the first 72 hours

Not included in briefing graphics
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18 Hour Probability Trend
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Trend: Current -

PWAT

~IDSS Tools: Local Probabilistic Data

Static images showing the

time-matched probabilities from the

previous 18 hours, 12 hours, 6
hours, and current

Alternative way to display shifts in

the NWP solution space
o Based on percent difference

o Better accentuates the difference of
more recent runs where magnitude
changers are smaller

o Separation of threshold values

Available for each variable within
the first 72 hours

Not included in briefing graphics
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A Support: Briefing Overview

e Tailed briefing slide for P’ ., L
CWSU/ARTCC Cleveland (ZOB) | Sy ‘

o CWSU Meteorologists
o ZOB Traffic Management Unit (TMU)

o DTW TRACON/Tower

Vs .

EC-1, 13 NOV 2014 to 11 DEC 2014

| Y
e Forecast Parameters ] I
o Dense Fog & Low Ceilings P AL
o Ceilings below 5000 feet (Cat F) R || il |
o  Winds/Crosswinds 8|1 o fo 4 1‘%{%_—]
m Especially NW or SE : % o B
m Can close 4 of 6 runways 3 [T
o Thunderstorms i
m Orientation, Intensity, Mode i / FO_“W_, %

113272 g

o  Winter Precipitation
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D21 Support: Briefing Overview
L}
O ecaSt S u a y g g tS Discussion Date: 1000 UTC — April 28, 2023 This slide does not receive intermediate updates.
Next Discussion: 1000 UTC — April 29, 2023 Information on in-flight icing and turbulence is not included, but can be found at https://www.weather.gov/zob/
1 Probabilistic 1 hr Guidance for Ceilings
o Confldence Forecast Summary g ¥ Wi
v Showers increase in coverage late morning with an | ‘ l
@) N U a n Ce accompanying reduction of ceiling heights. High likelihood for ceiling
v Lov«!est cigs exp‘ected after'1 8z anc! continuing into '§ I mhoeo'i“;:e'sgnﬁ::’::‘ a
tonight. Potential for a period of cigs below 500 ft % L J persist overnight
o Challenges overnigh.

o
v East-northeast winds turning gusty this afternoon. N ’7 _._ ‘ AL L

O Slg nificant Weather Elements Likelihood for ceiling

heights to fall below 5000 ft

East-northeast winds increases after 9-10 am

turning gusty this afternoon

e Graphics/charts are used to provide L mORS gy aamewe o

a visual reference of meteorological [ . . . . . . . . . .

DTW Flow Probabilities Based on Ensemble Gusts

data to support the forecast

we| ne| el e | el el (e | se) Tsel fee Ju | Ju ][] s o hroughout the daylight
period. This may lead to

=
S u l I I l I I a r re— | NorthTraffic South Traffic Flow —— 3 some reduction in
" Flow favored favored overnight visibility at times.

today into Saturday

Probabilistic 1 hr Guidance for QPF

Likelihood

e Annotated graphics provide more
context than just listing probabilities

e Issued by 5 AM daily g+
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DiSCUSSiOﬂ DatE: 1000 UTC B AUgUSt 29' 2022 This slide does not receive intermediate updates. N*\EAT”("
Next Discussion: 1000 UTC — AUgUSt 30, 2022 Information on in-flight icing and turbulence is not included, but can be found at https://www.weather.gov/zob/ =~
o
Forecast Summary et
V' Generally low VFR ceilings today with periods of MVFR cigs Ceiling Helght 3000 Feet DETROITASOS M [T Chne [0y
possible tied to rain activity. Primary periods for that is mid- o e B 02 Tiesdy, ugust 30 i
morning and late evening. @ Brief period of MVFR cigs possible around mid-morning @
Forecast v Two main windows for rain chances over DTW today. 1t is this . "A";;h.t"f‘"y:lh‘:l";er ac;""ty 'ha'twrc:;hes,lfhe term'_'l‘)al" - A GLAMP
morning with showers (perhaps a thunderstorm or two in the area) ® ever:i':g"witch t:ﬁf‘ze‘:;z) e:;s ceflings possible ate @
S umma Fy focused between 7am-Noon. 2" window is this evening between % ’ 8 MV F R
roughly 7PM-Midnight. This period has the greatest potential for R : L - i ili
Bullets BN JER SR 8 E - sEcINANEEAN — s+ Celling
thunderstorm activity including stronger storms. x i m—i_h_‘ "
10 1 10]
v" SW winds increase after midday with peak afternoon/evening ; —— T i o e = i P ro bS
gUStS (outside of t_storms) up around 20kt$. 052 74 122 4 182 A7 00Z 03z 062 08z 12z 152 182
~ Mon, Aug 29 2022 ITue, Aug
NDFD Winds |- T
& Gusts - 4”11'?7(”_/:'-“_’%-—;8 i Iz pConvection DTW
A A L AR T S i S pConvectio
;o 4 I IS4, l;’:v—g—-—,e/ W AR A i
3am Bam Sam 12pm 3pm som 9o 12pm E B¥ 1 First window for showers & 3‘
storms is this morning
Southwesterly winds increase into the afternoon-evening with il betweeln ro:jghly 7am-noon 112 AM
peak gusts up around 20kts. Lk 1
DTW Flow Probabilities Based on Ensemble Gusts 3 7AM | 12 PM 7 PM Second window for 3
100% _g : 1 1 activity is in the late <
T L, = o 1 1 evening hours. This o
DTW Traffl C 113 s s s Swi o osw S E Sw swiow u W W § : : : also carries the best 3 Th un d er
502 . chances for strong to HH
Flow i I 4 everestorms. Probability
e 1 1 1
PrObabll |t|eS rl = South Traffic Flow favored i : : : g,iTinG"r::: 'c;‘oo
i E today and tonight 2ot 1 1 1 h ¢ .
i Lok B L chances) 3
bod 4a 7a 10a ﬂﬁ% 2% ap 7r 10p 1a da z:g 30 10a ip

Likelihood to Achieve - 3 Hr 0.01 inch Convective Liquid Equiv Rate
Likelihood to Achieve - 3 Hr 0.03 inch Convective Liquid Equiv Rate
Likelihood to Achieve - 3 Hr 0.1 inch Convective Liquid Equiv Rate
Likelihood to Achieve - 3 Hr 0.25 inch Convective Ligquid Equiv Rate
Likelihood to Achieve - 3 Hr 0.5 inch Convective Liguid Equiv Rate
Likelihood to Achieve - 3 Hr 0.75 inch Convective Liquid Equiv Rate
I | ikelihood to Achieve - 3 Hr 1 inch Convective Liquid Equiv Rate
I L ikelihood to Achieve - 3 Hr 2 inch Convective Liquid Equiv Rate
I ikclihood to Achieve - 3 Hr 3 inch Convective Liquid Equiv Rate




HOME FORECAST PAST WEATHER SAFETY INFORMATION

SEARCH ABOUT
L al forecast News Headlines

v/g NATIONAL WEATHER SERVICE

= NOAA Lake E e Harmful Algal Bloom Forecast

Cty St"orZIP . Expert Forecast Opinion

d One Virtual Skywarn Spotter Trainin

D21 Support: Briefing Appllcatlons“w R

D21 Tracon Decision Support
Weather.gov > Detroit/Pontiac, Ml > D21 Tracon

e Used as an initial briefing for some
CWSU meteorologists at the start
of their morning shifts

o  Shifts begin at 5 AM
o First pre-duty briefing due by 545 AM
o Controllers' shifts begin at 6 AM

e TMU references the briefings,
especially for winter weather

e Briefing slide is linked to two
aviation support web portals

o D21 TRACON dashboard includes
access to several DTX probabilistic
graphs

o CWSU’s tower briefing dashboard

Decision Support

-

EDUCATION NEWS

Class Left on the Schedule

Detroit/Pontiac, Ml
Weather Forecast Office
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‘D21 Support: Briefing Challenges

Balancing DTX's IDSS role without
overstepping the CWSU’s role

o Direct support to the TMU and staff at DTW
TRACON/Tower

o Face-to-face/on-the-spot briefings to air traffic
controller
Briefing slide is meant as a supplemental
tool for CWSU meteorologists

o By no means are CWSU staff members
required to align their FAA support with DTX’s
D21 Briefing slide

Only one slide per day, therefore the
slide’s value decreases with time,
especially by afternoon/evening

o  Forecast summary often becomes obsolete wrt
convection or highly variable low ceilings

o  Probabilities can become unrepresentative of
latest adjustments

o  Satellite imagery quickly becomes outdated

@ A) NATIONAL WEATHER SERVICE

HOME FORECAST PAST WEATHER SAFETY INFORMATION

EDUCATION

Sweltering Heat in the West; Alaska Ice Jam and Snowmelt Floodin,

PRE-DUTY CONTROLLER WEATHER BRIEFING

troller Weather Briefing is designed to incr
ours or during changing weather th

DS Forscast

NEWS

¥ VFR high cloud will cor

airspace until late this evening with ceilings situa
above FL150.

¥ Prevailing winds from 40° range between 10 and 15
knots with gust component holding below 20 knots.

¥ North Traffic Flow expected today amidst modest
wind from 40° before speeds diminish overnight.

Retum to CWSU ZOB homepage here




| WCAA Support: Briefing Overview

77

DETROIT METRO « WILLOW RUN

WAYNE COUNTY AIRPORT AUTHORITY

WCAA snow removal ops from February 2015 Winter
Storm producing 16.7” of snowfall over 2 days

ATy,
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Participate in pre-season winter preparedness
workshops, presenting on winter meteorology

Tailored briefing slide for Wayne County
Airport Authority (WCAA) Detroit Metro &
Willow Run Airfield Operations

Combination of graphics/charts, annotations,
and forecast narrative through the period of
events

Issued as-needed; usually twice daily with
impending winter weather

o Deadlines: 5 AM & 2 PM

WCAA's Primary Goal: Keep runways
maintained and treated to prevent delays or
cancellations

o  Reported millions of dollars in annual savings due

to improved efficiency in staffing and materials
usage

o  No known FAA fines for winter mishaps since
support started during the 2015-2016 winter season
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WCM Support: Briefing Overview

December 23, 2022 F:robabilistic 1 hr Guidance for Snow Rate . I SS u a n Ce C rite ri a

11:15 AM

A couple periods of
enhanced rates in lake

i o Potential for accumulating snow or ice

High

A lull in snow is expected from mid afternoon into
tonight before lake effect activity bring a renewed
chance of enhanced snowfall at times from Saturday

e of ; T o Uncertainty in precipitation type or
morning into Saturday evening. . . . .
Several additional inches of dry to powdery snow tl m I ng U nCG rtal nt|eS

ac lation will be possible, but confidence is low.
= 4 o Weekend sensitivity for WCAA staffing
Bl e | | et o Any request from WCAA
A;TNE"RNOOG':"/"E‘:ENIQ':SV 12pm To':IsAGﬂHT Bam Sam 12pm i I/Decumz \‘ L] [ L] "
= e S— i DR £ - ==t .| e Additional Considerations
a0 d o Start/end time of snowfall
o Freezing rain proximity and rates
o Blowing/drifting snow
o Snow-Liquid Ratios

Narrative — This afternoon into Saturday Alull in snow is . .
Southwest' winds (250"') will g!.lst to 4'5 to occasionally 3 ti::z?:‘:;:mv " O n rU nWayS Wlth | n th e n eXt 72 h O U rS
50 mph this afternoon into this evening, then ease off S0 4 AM Saturday H
to gusts of 35-40 mph tonight into Saturday. Recent E H o g
trends have been for slightly lower peak gusts today. e A sa'";',’:y hsat:?zlt:. ‘ O OUtIOO ked potentlal for WI nter Weather
morning afrternoon/evening
Occasional light snow will taper off to flurries by 3pm as . 1 H
snow shifts north. Additional accumulations less than | ::L"::L:: ;::::’;Tfl:s AdVISoryI WatCh 4 Or Warn I ng type Of
an inch, but with continued blowing and drifting snow. e s = T — v | ErE—— event beyond 72 hourS

Light snow (.1 to .2” per hour) will be
favored through 3 PM this afternoon.

[Sat, Dac 24 2022

Gusts (mph) Surface Wind (mph)

5t 2 e
——— e . . .
dd a5 a a5
[ = E3)

ki L = = st et "‘W%—/\(:W

to 40 mph gusts late tonight.
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iafi - Febriiery 1 2022 Today Wednesday Thursday
WCAA Brleflng Sllde 22t AM Probabilistic 1 hr Guidance for Snow Rate
On-duty forecaster number 248-625-4139 / www.weather.gov/dtx/wcaagroundops B¥ Likelihood To Achieve
bok gl T Snow rates trend down B
Narrative _ i | 1ateWednesdayinto |-
—_— rr -0.2inch Snow Rate ‘ Thursday morning;
* Confidence remains high for a significant snowfall event Wednesday o 0.1-0.2”/hr Thurs PM
F r X 5 bot - 1inch Snow Rate n Wf "
0 eC?St morning through late Thursday evening. 3 Sray g 4 ‘ ‘ ‘ il i Snowfa
Narrative |- Total snowfall of 10-14” likely by 11pm Thursday, with a chance for | £.. | (F ] || P Rates
Bullets as much as 16” of accumulating snow within a 48 hour period. % fBest,t’n;Portunity for 93.% | ‘ ﬁ; ‘ ‘ £ Probs
*  Rain begins after 5pm Tuesday, then transitions to all snow by 7am b‘:t;e/er: o ! i 1 ‘ : i .
Wednesday with snowfall rates up to 1”/hr during the daylight hours | 7pm Wednesday -
* The first 7-9” associated with an arctic frontal passage will be on the ] : | N rrH_ rr‘r L
ground by 1am Thursday, followed by a brief lull early Thursday ! : CE e PP
morning as snow rates drop until mldday. S 8 Ma % % & i 2 % hgl!_m__;g__ﬁ__aw tp 2 ot 8 a2 % &
+  Expect another 3-5” on Thursday with rates near %”/hr during the Northerly wind shift behind the g————
evening as a distant low pressure system makes its closest approach. 5 fr’:"";tfl':::o ‘;T::::f&”;" NDFD
*  North-northeast winds gust to 25 mph with drier snow character ST R ; TTF T A
Thursday poses a threat for blowing/drifting snow 1¥ 117 H st SANENNARS CEios oo Winds
i NE NNy K] .4 8 Gusts to 25 mph will cause
M iX SnOW some blowing snow Thur 4

: _______ : .- |—|—|T|—|—|.--.. R p——— ___l_F: o Charae Today Thursday
1 H Z1 | Snow starts off as Probabilistic Cumulative Snow
Todav | i Wed Thur | faree flakes (14:1) | . i,
DTW Y H = Wednesday AM il 12 Tota I
H H [RENNNN! 1 et
e Bl 2 1 ‘1. [ Becomes normal
8 begins ] All snow from it
1 i i
P recli p % * after 5pm 1 = Zamionward ‘| | Wednesday L Lull in S now
T = 1 1 I: | afternoon (12:1) 3 [—— activity A
= 1 1 1 Wi ]
ype b H HE N 1 | Predominantly ém ety el = S ccum
PrObS : : : large fluffy flakes | 2 5 Probs
L : 1 : Thursday (16:1) -
: ot
,,,,,,,, : 1 ‘1 N A ]
Ta 8 wma b u m B N®  w Moo w1 ] 0 High confidence for 12”: 88% | [
- Precipitation - —§ I""*‘“"g 5';(” _F-;_I ------------ - * Medium confidence for 15”: 37% I H
- Rain or Drizzle —— St i 78 - = 2
L d * | Mix of /SN from 5-7am I 0t ) ———ﬁ* =
% 6 Ua_m % W Mo 2 % e > % % M 2 %, S e 2 % 6

All precip types in the column for each hour must add
up to the total probability of precipitation (gray bar)



~ WCAA Support: Briefing Applications - User Thresholds

Event Level |Type Depth Duration Rwys
Open/Clearing
Blue Dry/Wet Snow [<1” 12 hr period Monitor & Assess
Green Dry Snow 1to<5” |12 hr period 3/1
Wet Snow 1to<5” |12 hr period 3/1
Freezing precip 3/1
Yellow Dry Snow 4" -7" 12 hr period 20r3/1
Wet Snow 3”-5" 12 hr period 2or3/1
Freezing precip 2 or 3/1
Orange Dry Snow 7"+ 12 hr period 1/1
Wet Snow 5"+ 12 hr period 1/1
1/1

Freezing precip

ATy,
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e Snowfall
o  Amounts/Depth
o Character/SLR
o Rates/Intensity
o  Duration
e Freezing Rain
o Temperature: Raindrop, Pavement, &
Air
o Freezing Rain Rate

m =0.05in/hr on glaze washes
away chemical and has shut down
the airfield

e Pilot Reports

o Nil Breaking Conditions
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Snow Boss
(Bricigeline Leader)

WCAA POCS

...... B 1

-| Stakeholders

1
! ' K
' Ops Leader ! Maintenance
i i Leader
----------- 1

Snow Liaison I Snow Desk Movement Areal

Manager
[—;‘ i
| I T |

!

H |

‘- FAATower oy I}/\l:)ev:mem Movement Area Taxiway Runway

SnowDesk  BohtTorque  Wildiife

Snow Desk Summary

Snow Events Event Duration Runwav Closures

w ] ©40.7 hrs

Crosswind Events

Avg. Aircraft Arrival Rate

Snow Accumulation
4573 |7 ) 26

$3.4"
)
134 hrs 16.6 hrs

Maintenance Suoplies Used [T e Wi
' SolidDeicer ~ Sand

' liouid Daicar
5 Tons 57Tons ,3. 10

A 62,118K Gal

Orange B Events

No Orange B Event Data

Blue Events Green Events

25.6 Toral hrs 13.3 Total hrs

~ WCAA Support: Briefing Applications - User Response

\ONg,

Pre-Event Coordination Webinars
o Internal and External Webinars

o  DTX meteorologists review the slide information
and add any new forecast updates; ends with Q&A

o  WCAA personnel discuss potential treatment
strategies and staffing plans based on DTX'’s
forecast during the webinar and latest slide info

o  WCAA might distribute briefing slides to a larger
partner audience

m  FAA, ground crew supervisors, and airline
managers (Delta hub)

WCAA Snow Desk

o  Goal is to limit runway closures, maximize
resources, and avoid being caught off-guard by
utilizing DTX’s IDSS and observed conditions

o  Open communication lines for airport leads

o  Really try to avoid Orange events where AARs
become highly constrained

o  Relay forecast updates from DTX via all-hands
email messages and internal dashboard

‘Ay3s
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WCAA Support: Briefing Challenges

e Pre-Event Coordination Webinars
o  Microsoft Teams & NOAA IT Policy
o Repetition when forecast narrative remains fairly consistent
o 830 or 9 AM briefing times can occur shortly after shift changes
e Balancing Technical Language
o To a non-meteorologist audience
e Forecaster Fatigue
o Large winter IDSS responsibility at DTX besides WCAA briefings (e.g. MDOT, headline decisions)
o Multi-day events or frequent subsequent minor events
e Minor Events
o Low confidence in timing or very low-impact events that could be easily conveyed through text
e Unexpected Event Outcomes
o  Model shortcomings when high-end events that don’t verify
o Spend multiple days messaging the wrong outcome
e Unconventional Requests
o Live Snowfall Rates

ATy,
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WCAA Support: Expansion of Support - Convection

0
%
>

"TueNT OF

All,
e Prompted by an early season SPC Enhanced Risk and distribution
it T bt ok o oLl o R of general partner IDSS convective hazards briefing materials
review attachment . . .
* Confidence has increased that the most likely time window for severe weather is between 11 AM and 4 PM. L4 WC.AA red!StrIbUted/rehaShed NWS DetrOIt OUtIOOk messages to
* Uncertainty continues to exist with regards to the coverage or how widespread the severe threat will be across Southeast a I rfleld ma I nten ance person n el
Michigan. Ongoing showers and thunderstorms this morning may impact the amount of instability later today across the region. g N -
* Storm motion for thunderstorms will be to the northeast at 50-60 mph ([ ] HOSted tWO Pre'EVent Plannlng WeblnarS fOr COI’]VGCtIOﬂ

* This system has the potential to be extremely hazardous. Ensure you have a way to monitor NWS for advisories,

watches and warnings as some of the details may not come into focus until just prior to the event. Be prepared to seek [ J WCAA req UeSted head S-U p nOtiﬁ Cati OnS befO re Iig htn i ng reaCh eS

shelter immediately when warnings are issued for your location. th e a . rfe | d
Further updates will be provided as we get closer to the arriving weather system

If you have any questions, feel free to contact me anytime

We have a severe weather event predicted by National Weather Service (NWS) starting today; please

see attached slide from earlier this morning. Here's the information that was talked about at our meeting
with the NWS:

« National Weather Service forecast
o Sustained SW winds 23-30 mph with potential gusting up to 60 mph
« At times winds may shift to the west causing crosswind operations
o The window for the Severe Weather will be 12:00pm to 3:00pm
o 1"+ diameter hail is possible
o Heavy downpours of rain will be limited by the speed of this storm
o This evening a localized cold front will move through around 8:00pm
o The airfield will be ready should crosswind operations be needed

) . -
« All information is being disseminated airport wide R,

\
\\\‘_
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SPC DAY 1| CATEGORICAL OUTLOOK
1SSUED: 12552 04/05/2023

o ‘ %ﬁt

v VALID: 13002 Wed 04/05 - 12002 Thu 04/06 P Categorical Outlook Legend:
e s G CASTER: TSTM 1: MRGL 2: SLGT
That's it for now. Please reach out if you have any questions. Thank you. S COPECEIEN Edlardaanman, . / ol o o
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" Best Practices

e Ask questions during the planning process to understand the partner’s needs

e Participate in event reviews to discern how the forecast information is applied

o Post-Event Lesson: Crosswinds with enough dewpoint depression can lead to evaporative
cooling and worsen runway conditions

e Encourage forecast staff to leverage meteorological expertise and make
probabilistic data/graphic selections that best support the forecast message

e Tailor forecaster reference materials to include information on how partners
actually use their briefing slides

e Point out probabilistic data that is not representative of the overall forecast
narrative

e Annotate, Annotate, Annotate

ATy,
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~ Additional Probabilistic Data

1. NBM/GEFS Map Viewer

e Requires NOAA login credentials
2. NBM/GEFS Point Data Viewer

e Requires NOAA login credentials
3. AWC - Coming Soon??

e Past AWC testbed experiments
included probabilistic TCFs

e AWC testbed experiment
conducted May 15-18 used new
aviation probabilistic guidance
with user/partner groups

10% | 10-m Speed | 30-m Speed | 80-m Speed
10-m Speed SD | 10-m Gust SD

% | Tropical Speed | Tropical Direction

LLWS Height | LLWS Speed | LLWS Direction

s0% = Low-Level Turbulence | Elirod Index

Clouds and Obstructions

PoT01 | PoT03 | PoT06 | PoT12

Max Reflectivity | VIL
SBCAPE | SBCAPE SD




\0"4(

S
i}

Takeaways

e Some NWS partners prefer probabilistic-based briefing information for the
broader context than what text-based deterministic formats can provide

e Knowledge of meteorological processes and statistics varies greatly between
users groups which is why it is so important to annotate probabilistic data
e Sometimes the weather just "wins"

o 6:1 snow ratios with thundersnow produced a wet/heavy 6 inches of snow in 3 hrs this past
March; unavoidable runway closures lead to a 3 hour ground stop at DTW

e Should partners gain a dependence on briefings, additional requests may
arise beyond pre-arranged services which could lead to workload imbalances
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Questions?

e kevin.kacan@noaa.gov
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Alternative Probabillistic

Probabilities: lightning flash density

Base time: Tue 16 May 2023 00 UTC Valid time: Thu 18 May 2023 12 UTC (+60h) Area : Equatorial Pacific Event threshold

0 0

P « & W oW -
Probabilities: visibility

Base time: Tue 16 May 2023 00 UTC Valid time: Wed 24 May 2023 12 UTC (+204h) Area : Equatorial Pacific Event

threshold : 5000

2020 European Centrefor el Range Weather Forecasts (ECNWF)
Uicnce: CC-3Y-40 and ECHWE Torms of Use{htps:apps ec niataselshcancesigoneral)

EECMWF

Resources: ENS

ENS Meteogram
Honolulu 21.44°N 157.87°W (ENS land point) 9 m
High Resolution Forecast and ENS Distribution Tuesday 16 May 2023 00 UTC

H‘I‘otal Cloud Cover (okta;

T |

o ; e
Total Precipitation (mm/6h) 19 2
15

Tuel6  Wedl7 Thul8  Fil9  Sat20  Sun2l  Mon22  Tue23  Wed2d  Thu25

May
2023
ey
o s Cortra 16 4m)
edon
=

Hon Rescusion (8 k)

https:/fcharts.ecmwf.int/products/medium-ens-XXXXX

Forecast and M-Climate cumulative distribution functions with EFI values

21.44°N 157.87°W

Valid for 24 hours from Tuesday 16 May 2023 00 UTC to Wednesday 17 May 2023 00 UTC

CDF for 24h precipitation (mm)

24-48h Climate extrema [Max = 34, Min = 0] -100%  -50% EFI 50%  100%
100% T—or— t+ [12:36h] 17%
t+ [24-48h) 5%
S0% t+ [36-60n] 9%
t+ [48720) H15%
0% t4 (60-84n] 18%
t+ [72:96h] 27%
e t+ [84-108h) 25%
t+ 196-120h) 16%
2108, t+108-1320) 20%
0% T T T T T
[ 5 10 15 20 25 30
CDF for 24h maximum wind gust (m/s)
24-48h Climate extrema [Max = 24, Min = 6] 100%  50% EFI 50%  100%
100%5 e t+ [1236h) i I VY
t+ [24-48h] 32%
90%7) t+ [36-60n] 30%
t+ 48720 30%
o t+ [60-84h] 20%
t+ [72:96h] 34%
40% t+ [84-108h) 132%
t+196-120h) 22%
20% 1 t+ [108-132h] 22%
0%
6 9 12 15 18 21 24
CDF for 24h mean 2m temperature (°C)
200%  50%  EFl 50%  100%
100% - t+ [12-36h] 72%
t+ [24-48h] 59%
a0% t+ [36-60n] 71%
t+ 148720 67%
0% -1 t+ [60-84h] 165%
t+ [72-96h] 167%
0% t+ [84-108h) 168%
t+[96-120n] 68%
20%; ) t+ [108-132h] 71%
0%
M-Climate: this stands for Model Climate. It is a function of lead time,
date (+/-15days), and model version. It is derived by rerunning all member
ensemble over the last 20 years twice a week (1980 realisations).
M-Climate is always from the same model version as the displayed ENS data.
On this page only the 24-48 lead M-Climate is displayed.
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