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Questions to be answered

mWhat is SLAT?

m What does the stratosphere have to do
with Vertically Propagating Mountain
Waves (VPMW)?

m Can we make an operational VPMW
forecast from WRF 15km model output?

Aim High ... Fly, Fight, Win
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m The SLAT index
m SLAT in AFWA WRF 15km

m Analysis of model data

m SLAT, VPMW and turbulence

Aim High ... Fly, Fight, Win
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&V SLAT: introduction @

m Reference: Sinclair, P.C., P.M. Kuhn, 1991. Infrared
Detection of High Altitude Clear Air Turbulence,
NOARL Technical Note 205, pp. 49.

m 100% of CAT occurred within SLAT; 95% of SLAT had
CAT (HICAT program)

m Stratospheric Layer Advanced Turbulence (index)
= “SLAT”

Aim High ... Fly, Fight, Win
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“Stratosphere” T Mixing Layer
Z v
Bottom Inversion
Tropopause =———>
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N2 SLAT: Introduction:
e Model vertical profile @
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7 SLAT: Positive evidence .
@&Aﬂﬁé‘;@@@@ aS turbUIence fOrecaSt >

m “SLAT is spot on” :

m Slat locations consistent with
100-400mb Jet, Trough

Aim High ... Fly, Fight, Win
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m TREX challenge: “You win”
m Pinpointed turbulent location in a TREX flight

m SLAT has same seasonal tendency as
turbulence

Aim High ... Fly, Fight, Win
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m How often does this happen?
m ~6 days per week, November through May

m Map loop to follow...

Aim High ... Fly, Fight, Win
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m Cross Sections...
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{\. SLAT, WRF 15km: Analysis
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WRF 15KM / Shaded: temperature, Yellow: Speed Blaok: Upward
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WRF 15KM / Shaded: temperature, Yellow: Speed Blaok:
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Another Day, Another
o Place (Denver)

WRF 15KM / Shaded: temperature, Yellow: Speed Blaock: Upward

Walid @ ZO11MARTT 122 (fO30)

o]

L

— N N -~
D | I| | I|

D II-.-I -
7]

Funtirme: 1
Shaded: Tempsratu

Aim High ... Fly, Fight, Win 33



SLAT: WRF 15km
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Vertical Cross Section
Loop Follows...
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Runtime: 11060108 Valid @ ZO01T1JUNGT 097 (f003)
Shaded: Tempsrature Black : Upward veloclty
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VPMW event: Fhr=6
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WRF 15KM / Shaded: temperature, Yellow: Speed Bilaok: Upward
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VPMW event: Fhr=9
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WRF 15KM / Shaded: temperature, Yellow: Speed Bilaok: Upward
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VPMW event: Fhr=15
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WRF 15KM / Shaded: temperature, Yellow: Speed Bilaok: Upward
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VPMW event: Fhr=24
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VPMW event: Fhr=27
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WRF 15KM / Shaded: temperature, Yellow: Speed Bilaok: Upward
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VPMW event: Fhr=30
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WRF 15KM / Shaded: temperature, Yellow: Speed Bilaok: Upward
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VPMW event: Fhr=33
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VPMW event: Fhr=33
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WRF 15KM / Shaded: temperature, Yellow: Speed Blaock: Upward
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" Does SLAT correspond o

: SLAT Index
- (MOG PIREPS: 30-40k ft)
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\\\“f Does SLAT correspond to @

- tropospheric turbulence?

SLAT Index

(MOG PIREPS, all levels)

e
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Dr. Sharman:
MOG turbulence frequency:
“Mountain Wave™
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15 years of PIREPS  -------- 1 season WRF data
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MOG turbulence frequency:
__“Mountain Wave”

-E'l ~ = 1“
[
]

¥ ‘*

AL
JL““.'; ny -

RS

: by L
YL ' G e
A I"'.I' : 4

Aim High ... Fly, Fight, Win



Operationalize?

U.S. AlR FORCE

Aim High ... Fly, Fight, Win



Summary

m The SLAT index: An “S” shaped temperature profile in
the stratosphere believed to correspond to turbulence

m Bands of high SLAT values over mountain ranges
seen in AFWA WRF 15km output

m WRF 15km model cross sections
= Jet maxes over mountain ranges
m Consistent with high-resolution models

m Show good relation between vertical velocity signhature and
SLAT

Aim High ... Fly, Fight, Win
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m Difficult to relate SLAT and/or VPMW to everyday
turbulence reports

m Can SLAT be an operational tropospheric turbulence
forecast product, using operational 15km WRF?

m Can the “vertical velocity sighature” be an operational
tropospheric turbulence forecast product, using
operational 15km WRF?

Aim High ... Fly, Fight, Win
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