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Outline

" |ntegrated Thermodynamic and Wind Soundings

" Fog, Sea Breeze, Cross-Wind and Wind Shear
(Los Angeles International Airport)

" Precipitating Cold Front (Colorado)
" Winter Cold Front (New York State Mesonet)

" Launch Weather, Hurricane and Tornado

" Launch Vehicle Maximum Dynamic Stress (Max-Q)
" Hurricane Matthew (2016)
" Moore Tornado (2013)
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Thermodynamic and wind profilers at LAX

radiomelrics
1/9/2018 Ahead of the Weather




@ radiometrics

Microwave profiler at LAX
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Sea breeze and fog at LAX -- thermodynamic and wind signatures
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Airport winds and fog signatures at LAX
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Forecast index time series — weather surveillance and Nowcasting tools
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Colorado cold front with rain and snow -- thermodynamic and wind signatures.
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Colorado cold front with rain and snow -- wind signatures
1/9/2018 radiometrics 10

Ahead of the Weather




) DTG // DTG: 2016-11-17 16:25:05
mb Temperature (°C) ftx1000 °C

KM FT ixi000)
500 22 200 Carb 1Lws |cloudd0 Hgt: 3900 m AGL T
e a——— 12 mb \Ice (Ricaps) Temp: -23.8 °C 1
0 -\‘V——M 10 10 /U0 Hgt: 1346 m AGL |107]
800 G — s 700 Temp: -4.9 "C ] ]
3 * 520 romn DR AeT b
700 15 ) ‘ BRN |Shear: Sg_g m2/s¢ o130
- CAP: - ]
800 6 o7 } CATEECESE!  selmAln | ]
\ STNIZtial DIk ed
mb Relative Humidity (RH/w) (%) ftx1000 % 300 \ DownRush-T: 0.4 C 15
500 48 455k oA A M L 12 100 \ rog Thzeat: toe E
4 Hai —-— C 7
800 ﬁ - 10 7 \ peat BuIsll 0,302 in ]
- 8 N RI: —— E
5 54 y T2 [Index: == - 120
700 Q/—/" 4 400 \ Vent [Index: 1845 m=/s G
31 ]
2 N E
hS |
800 “ 0 8 \\ 51
mb Liquid Water (g/m®) ftx1000 g/m? \ :
500 12 0.12 500 \\
10 0.10 \\
600 05 8 0.08 \\
700 - - 5 i 0.06 600 X
800 ‘ 2 0.04 | N, ALEL
0 0.02 | L]_tr\\‘
700
ftx1000 kts ' 1 - N dern
LM
12 60 800 = ri
10 45
g 30 900
4 15 1000
800 : i iSsE & a ‘A ¥ 2 1050 22
: < 0 0 -50 -40 -30 -20 -10 0 10 20°C  _ KNOTS
Hours 0 1 2 3 4 5 6 7 8 9 10 111213 14 15 16 17 18 19 20 21 22 23 AGL Default mountain parameters used. AGL
2016-11-17
Forecast index time series — weather surveillance and Nowcasting tools
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NY Mesonet Sites
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O Thermodynamic &
Wind Profiler (17)
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Cold front with rain -- thermodynamic and wind signatures at Jordan
1/9/2018 radiomeltrics 13

Ahead of the Weather




mb Temperature (°C)
' . L 19

10
0
-10
-19
100
89
78
66
55
mib Liguid Water (g/m?) feet g/m?
709 - 7000 ]&
800 - 6000 14
850 — 5000 1.2
— 4000 1.0
900 - ~ 3000 08
950 - — 2000 0.6
1000 - 1000 04
?Srcr)'lb feet kts
5 = - 7000 66
800 — = _ﬁ iff f/%k - 6000 50
850 . ! i ~ 2000
900 f - 3000 33
9504 rozZ s = z = 2 — 2000 17
1000 4L LLEL LSRR EINT ‘: : Aiii X i [ 50%° 0
Hours 12 13 14 15 16 17 18 19 20 4 AGL
2017-02-25 2017-02-26
Cold front with rain -- thermodynamic and wind signatures at Albany
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Launch Weather Decision Support System

" Launch vehicle maximum mechanical stress (Max-Q)
occurs near 14 km (46,000 ft) altitude

" Max-Q is a function of wind and air density

" NASA measures wind speed and direction at Cape Kennedy
with a Stratospheric Wind Radar

" Air Density Profiler under development by RDX and OU
CAPS (NASA STTR contract)
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NASA Stratospheric Wind Radar at Cape Kennedy
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Example Wind Profiles

" Hurricane Matthew eyewall passage 15 km
from NASA stratospheric wind profiler

" Wind vectors observed to altitudes greater
than 60,000 ft (18.3 km)

" Wind speed >92 mph (Category 3)
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Moore Tornado
" Intense and destructive tornado struck Moore,
Oklahoma, 20 May 2013

" The tornado vortex traversed the 15 deg north
elevation field-of-view of a microwave radiometer

" CAPE >3,000 & CIN ~0 (J/kg) hours before tornado
touchdown
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Thermodynamic and wind profiling for local high impact weather forecasting
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Final Comments

" Continuous upper air soundings are needed to

improve high impact weat

" Example soundings were s

ner forecasting

hown at airport and

launch ranges, for networks, and for high impact

weather cases

" Widespread assimilation of such soundings into
numerical weather models can improve high
impact weather forecast accuracy
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