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Outline
 Integrated 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
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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
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Forecast index time series – weather surveillance and Nowcasting tools



Jordan

AlbanyA

NY Mesonet Sites

• Weather (125)

• Thermodynamic & 
Wind Profiler (17) 
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Cold front with rain -- thermodynamic and wind signatures at Jordan
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Cold front with rain -- thermodynamic and wind signatures at Albany
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Thermodynamic and wind signatures at Albany including frontal passage
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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



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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Hurricane Matthew path and intensity, NASA stratospheric wind radar location



Wind radar observations of Hurricane Matthew, 06-17Z  7 Oct 2016
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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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Tornado vortex traversing radiometer field-of-view at 3:29 pm LT (20:39 UT)  

LT (20:29 UT)  
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N-S viewing directions from National Weather Center rooftop 18-km south of tornado path
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CAPE >3,000 J/kg, CIN ~0 J/kg, more than 4-hr before radiometer vortex observation (black line)



Radiosonde (left) and radiometer (right) three 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 weather forecasting 

 Example soundings were shown 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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