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• MAINLY UPDRAFTS
B > 0
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B < 0
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IN REFERENCE FRAME
OF DENSITY CURRENT

IN GROUND-RELATIVE
REFERENCE FRAME
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Roberts and Wilson 1989

TO BE DISCUSSED LATERX
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•KICKING UP DUST – MICROBURST: DANGEROUS
FOR LANDING AIRCRAFT

• EVAPORATION OF PRECIPITATION
DRIVES NEGATIVE BUOYANCY –
DRY MICROBURST
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AIR PARCEL
FOLLOWS
MOIST
ADIABAT DOWN
UNTIL ALL
PRECIP. HAS
EVAPORATED;
THEN AIR 
PARCEL 
FOLLOWS
DRY ADIABAT



26 July 1978  © H. Bluestein        WET MICROBURST OVER OKLAHOMA CITY

• WATER LOADING DRIVES NEGATIVE
BUOYANCY – WET MICROBURST
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Atkins and Wakimoto 1991                    WET MICROBURSTS
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“STARBURST PATTERN” OF GROUND DAMAGE



Hjelmfelt 1988 ISOLATED MICROBURST

• DUAL-DOPPLER ANALYSIS OF A MICROBURST AT THE GROUND



Wakimoto and Bringi 1988      ZDR HOLE

• POLARIMETRIC RADAR SIGNATURE OF MICROBURST
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• Damaging
microburst in
Norman, OK

• FINE LINE ALONG
LEADING EDGE
OF GUST FRONT:
TRAPPED INSECTS

RADAR SIGNAL
HEAVILY 
ATTENUATED



• DOPPLER
VELOCITY
SHOWING
BOWING 
EDGE OF 
GUST FRONT



• HIGH
SPECTRUM
WIDTH
ALONG
LEADING 
EDGE OF
GUST FRONT
- STRONG
TURBULENCE
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• LOW rhv

DUST, HAIL 
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• HEAT
BURST
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• MAMMA(TUS)

Bluestein 1999; Bluestein 2013
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FLIGHT THROUGH
MAMMA

• Z HIGH WHEN DOPPLER VELOCITY
(DOWNDRAFTS) W < 0
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SUMMARY:

• BUOYANCY – UPDRAFTS AND DOWNDRAFTS
• GUST FRONTS – DOWNDRAFTS HIT THE GROUND
• ORDINARY-CELL CONVECTIVE STORMS – UPDRAFT,

FOLLOWED BY DOWNDRAFT WHERE UPDRAFT
USED TO BE:  “THAT’S ALL FOLKS!”

UPDRAFTS GONE WILD:  LARGE HAIL
GUST FRONTS GONE WILD:  MICROBURSTS
DOWNDRAFTS GONE EXOTIC:  HEAT BURSTS
DOWNDRAFTS ALOFT GONE EXOTIC:  MAMMA

NEXT:  GUST FRONTS AND BUOYANCY GONE WILD!
VERTICAL SHEAR ADDED…




