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The presence of water vapor in the lower stratosphere is enormously consequential for the climate. Strong 
thunderstorms are known to be an important secondary source of water vapor to the lower stratosphere, and how 
they may feedback to large scales in a warming climate is unknown. The most severe midlatitude supercell 
thunderstorms often feature an Above-Anvil Cirrus Plume (AACP), which is a wake of ice and water vapor 
downstream of overshooting deep convection. The AACP is uniquely capable of lofting water high above the 
tropopause. Using high-resolution large eddy simulations, we show that the AACP is formed by the 
development of a new type of hydraulic jump at the tropopause. The `effective topography’ that forces the jump 
is the storm top, which is permeable, evolving and experiencing water phase changes. Upon jump onset, the 
simulated water vapor injection rate into the stratospheric overworld increases from less than 1 tonne/s to more 
than 7 tonnes/s, accompanied by windspeeds that exceed 110 m/s at the tropopause. Both tropospheric and 
stratospheric air participates in the fast jet at the tropopause and the jump downstream. The presence of a 
threshold past which some storms become effective hydrators of the lower stratosphere suggests a blind spot in 
large-scale climate models unable to resolve this behavior. 
 

Thursday, 25 May 2023, 2:00pm 
Refreshments 1:45pm 

Please also join colleagues for refreshments and informal discussion after the 
seminar until 3:30pm 

NCAR-Foothills Laboratory, 3450 Mitchell Lane 
FL2-1022, Large Auditorium 

 
Seminar will also be live webcast  

https://operations.ucar.edu/live-mmm 
Participants may ask questions during the seminar via Slido. 

https://www.google.com/url?q=https%3A%2F%2Foperations.ucar.edu%2Flive-mmm&sa=D&ust=1602970580803000&usg=AOvVaw1cWWECPXr2y7uk2SXHQYYI
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