
A more detailed and quantitative 
consideration of organized 

convection: Part V

Microbursts



What is a microburst?

Fujita’s definition: a short-lived, strong downdraft with associated outburst of 
surface winds extending outward 4 km or less and winds as high as 75 m s-1

What they do: Produce damaging surface winds at outflow boundaries.  
These can become haboobs (dust storms) in Arizona during the monsoon, if 
the soil is sufficiently dry enough.

Physical cause: sublimation or evaporation of precipitating particles from a 
convective cloud into dry, unsaturated air below cloud base.  The sublimation 
or evaporation cools the air, causing it to be negatively buoyant relative to the 
surrounding environment and sink rapidly to the ground.  

Wet vs. Dry: Depends on whether there is precipitation that reaches the 
ground.  Wet microbursts, though they precipitate, tend to have more 
evaporation below cloud base and typically produce stronger winds.







Wet microburst on the west side of 
Tucson, near Ryan Field

Dry microburst near Denver, CO.







Downdraft CAPE (DCAPE)



Quantitative estimation of downdraft 
CAPE on Skew-T, log-P diagram



(Williams)

Delta Flight 191
Crashed August 2, 1985
Cause: Microburst related wind 
shear and pilot error 

Microburst Aviation Hazard





Microbursts as catalyst for wildfire growth
Yarnell Fire example: 30 June 2013

http://cimss.ssec.wisc.edu/goes/blog/archives/13341

http://cimss.ssec.wisc.edu/goes/blog/archives/13341




Exhibits from official fire investigation report

https://wildfiretoday.com/documents/Yarnell_Hill_Fire_report.pdf

https://wildfiretoday.com/documents/Yarnell_Hill_Fire_report.pdf


Data from Stanton, AZ weather station on 
day of fire

(4 miles from Yarnell)











Can also get microbursts in association with 
descending air in the trailing stratiform region



Warm microbursts
originating in the trailing 
stratiform region are 
characterized by the “onion” 
sounding.

Typical onion sounding

•Moist aloft
•Dry adiabatic in deep layer 
below cloud base
•Shallow inversion where air is 
moist near the ground.
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