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Objective


•  Document the frequency of occurrence and 
characteristics of various types of extreme cloud 
phenomena

–  15 years of summer (JJA) radar reflectivity and rain type from 

TRMM Precipitation Radar (version 7)


•  Describe synoptic conditions leading to these forms 
of extreme convection

–  ECMWF ERA Interim reanalysis







Location of extreme events associated with MCC	
  

•  Mesoscale convective complexes “hot spots” in specific locations 
around the world


•  Studies have concentrated in North and South America, and the 
Asian Monsoon region.


Laing and Fritsch 1997
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Identification of extreme convection


raining core 

cold top 

Houze et al. 1989


•  Previous studies used IR or passive MW measurements to 
determine the climatology of extreme convection


•  TRMM-PR used to analyze the three dimensional structure and 
rain type separation
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Identify each contiguous 3D echo object 
seen on radar


Convective component
 Stratiform component


Extreme characteristic

Contiguous 3D volume  of 
convective echo > 40 dBZ 


Top Height > 10 km

“Deep convective core”


   Horizontal area  > 1000 km2

“Wide convective core”


Extreme characteristic

Contiguous stratiform echo 

with horizontal area > 50 000 km2


“Broad stratiform region”


Houze	
  et	
  al.	
  2007;	
  Romatschke	
  et	
  al.	
  2010,	
  Romatschke	
  and	
  
Houze	
  2011;	
  Barnes	
  and	
  Houze	
  2013;	
  Zuluaga	
  and	
  Houze	
  2013	
  

TRMM PR objective identification




Spatial distribution of 

extreme convective elements
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Environmental conditions during the occurrence of 

extreme convective elements




Africa and East Atlantic
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Composite 700 hPa geopotential 
height and wind vector anomalies




Colombia and Panama 
Bight
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Latitudinal-averaged composites of  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Conclusions


•  Identified forms of extreme convection over the tropical belt 
including the East Pacific Ocean, Central and South America, 
Atlantic Ocean, and North Africa


•  Over equatorial Africa and East Atlantic ocean:

–  Extreme events were widely zonally distributed

–  African Easterly Waves strongly affect the distribution of extreme 

events


•  Over equatorial America:

–  Extreme events tend to be concentrated in confined regions

–  Controlled by significant topographic features
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