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Flight Testing Weather Hazards

 Aircraft and Mission Dependent
 Turbulence
 Icing
 Thunderstorms
 Winds/Windshear
 IFR CIGS/VSBY
 Unknown Weather Hazards????
 Aircraft configuration susceptible



ICING
WORST: SLD ICING

Supercooled Large Droplets
Freezing Rain FZRA
Freezing Drizzle FZDZ
Ice pellets PL



Lessons learned

 De-ice boots/hot wings overwhelmed
by SLD icing BEWARE RUNBACK

Roll excersions and tailplane stalls are
incideous and hints are:
Sloppy controls, ice on antenna, wipers but

not on winshield or massive amount of ice



Shearline figure





ftp.dfrc.nasa.gov/.ftploc



Shearline thermals



Shearline wave hybrid



CLEAR AIR TURBULENCE-CAT

CAT has catastrophic effects on aircraft
Mountain wave flight into the rotor
Aircraft landed safely, program cancelled



February 17, 1986











ADDs winds FL240



ADDs winds FL300



ADDs winds FL360





WIND/MB FL100



200mb/FL350

















Water vapor satellite picture



Water vapor  w US



3 hours later…



AIRMETs

SIGMETs



Thunderstorms

















Southeast of a super cell TS near the
tropapause



Super Cell TS diagram















Thunderstorms

• TS contain every known aviation weather hazard!
• FAR 121.419 “Escaping from severe weather situations

…inadvertent encounters…Operating in or near TS, GR, TURB, FC,
ICG, etc.”

• Supercells, Severe TS, and Microbursts must be avoided!



• Southwest of TS
• Looking Northeast
• Building tower in

foreground
• Multicellular storm
• Flanking line

under wing
extending south



Supercell TS plan
view



Low Level Wind Shear
(LLWS)• LLWS is a sudden change in wind speed and/or direction below 2000

feet AGL

• TAF LLWS …

• VRB004KT P6SM SKC…

   WS010/15030

• Decoded:  Wind shear is forecast to occur at 1000 feet AGL due to
winds of 150 degrees at 30 knots.

• Since winds are light and variable at the surface pilots could
encounter a 26 knot headwind loss when descending through 1000
feet AGL.



OUTFLOW from TS or MB









“No wind” microburst
diagram



DFW MICROBURST

Wet or Dry Microbursts
Wet - TS or SHRA common Midwest-Eastrn US
Dry - BLDU, ring shaped dust whirls, VIRGA

common Desert Southwest-Rockies KEDW
Pilot must recognize and avoid

90 seconds to impact
Danger is tailwind and not the downdraft
For every knot of tailwind there is a 1-2% loss

of lift on the wing ex.-50KTS=no lift!
Strong ones are not survivable by any aircraft



Microburst footprint



NOAA/NSSL MB PHOTO







Vertical Atmospheric
Motions

LIFT-Lots of Increased Flight Time
Types :

Thermal
Ridge
Mountain wave, pressure wave
Shear-line, Sea breeze fronts
 Dynamic Soaring
 Combo:Thermal/shearline waves
 Other: Lift is where you find it!





Thermals

• Solar powered
• Hot air rises /cold air sinks
• Adiabatic superadiabatic process

– Defn: no heat added/subtracted
– “Parcel” theory
– Atmospheric Soundings RAOB
–  ATMOSPHERIC LAYERS

• PRANDTL
• ECKMAN
• FREE GEOSTROPHIC



Average AV Thermal





sounding




