
A	
  Climatology	
  of	
  Lower	
  
Stratospheric	
  Fronts	
  over	
  North	
  

America	
  
Hannah	
  E.	
  A=ard	
  and	
  Andrea	
  L.	
  Lang	
  

University	
  at	
  Albany,	
  SUNY	
  
	
  

5	
  February	
  2014	
  
94th	
  AMS	
  Annual	
  MeeKng	
  

Atlanta,	
  GA	
  



Upper-­‐Level	
  Jet-­‐Front	
  System	
  

Shapiro	
  1981	
  



Lower-­‐Stratospheric	
  Front	
  

Upper-­‐Tropospheric	
  Front	
  

J

Upper-­‐Level	
  Jet-­‐Front	
  System	
  

Shapiro	
  1981	
  

Tropopause	
  



Background	
  and	
  
Mo.va.on	
  
•  Upper-­‐Tropospheric	
  

Fronts	
  (Shapiro	
  1981;	
  
Keyser	
  and	
  Shapiro	
  
1985):	
  	
  
•  develop	
  via	
  KlKng	
  

(descent)	
  
•  High	
  PV	
  air	
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  PV	
  
anomaly	
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  act	
  as	
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  cyclogenesis	
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  et	
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1997)	
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  and	
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•  Lower-­‐Stratospheric	
  

Fronts	
  develop	
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•  ascent	
  

•  Li=le	
  research	
  has	
  been	
  
done	
  on	
  lower	
  
stratospheric	
  fronts	
  

•  Without	
  a	
  clear	
  picture	
  
of	
  the	
  life	
  cycle	
  of	
  LSFs	
  
we	
  do	
  not	
  have	
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accurate	
  understanding	
  
of	
  the	
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  Upper	
  
Level	
  Jet-­‐Front	
  (ULJF)	
  
System	
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Figure 15.  Conceptual model of the impact of convectively generated latent heat release on lower 
stratospheric frontal development as shown in idealized cross sections through jet-front systems (a) without 
convection and (b) with convection.  (a) A dynamically active lower stratospheric front, characterized by 
geostrophic warm air advection in cyclonic shear (pink shading), forces ascent (red arrow) that can increase the 
slope of the isentropes (thin lines) and dynamic tropopause (blue line) above the jet core via frontogenetic 
tilting.  (b) Convectively generated latent heat release reduces the stability in the near-tropopause upper 
troposphere and can enhance the response to the lower stratospheric QG forcing (larger arrow) thereby 
intensifying the lower stratospheric tilting frontogenesis process, resulting in a more steeply sloped tropopause 
and an intensified tropopause jet.  See text for explanation. 
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Summary	
  

•  LSF	
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  occurs	
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Summary	
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  Mountain	
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– Ascent:	
  topographic	
  gravity	
  waves	
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  stratospheric	
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– Ascent:	
  troposphere	
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