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The intertropical convergence zone (ITCZ) is one of the most recognizable aspects of the global 
circulation as seen from space yet we are hard pressed to come up with a clear definition of the 
ITCZ as seen in instantaneous cloud fields. For detecting this feature, we are guided by the 
principle of continuity in space and time, and reconciling more than one meteorological field. I 
will describe collaborative work at UC Irvine involving meteorologists, computer scientists and 
statisticians to automate the detection of the ITCZ (and other rather narrow convection zones) in 
new spatiotemporal statistical models.  
 
We developed and validated a Markov random field (MRF) statistical model for detecting the 
east Pacific ITCZ in instantaneous satellite data from May through October. The model uses 
satellite data at a given location as well as information from its neighboring points (in time and 
space) to decide whether the given point is classified as ITCZ or non-ITCZ. IR images of the 
region have been archived every 3 hours since 1980 and are inter-calibrated specifically for 
climate research.  
The statistical model automates the detection of the envelope of convection that satellite 
meteorologists have long taken to characterize the instantaneous ITCZ. This allows for analysis 
of the entire archive of IR images for the location and extent of ITCZ. One may then go back to 
the original IR field to determine the distribution of cloud height (and clear sky) within the 
ITCZ.   
 
The method has given us a new view of ITCZ evolution through the seasonal and diurnal cycles.  
The ITCZ is quite variable on interannual time scales and highly correlated with ENSO 
variability.  When we removed the ENSO signal, interannual variability remained high, but the 
location and area of the resulting ITCZ labels has not changed significantly over the 30 yr 
period. 
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