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ABSTRACT 

This paper introduces a technique to identify and track midtropospheric mobile troughs. Mobile 
troughs are objectively identified as maxima in the transport of geostrophic curvature vorticity. 
A 20-year climatology of mobile trough genesis and termination regions is constructed by 
applying the method to National Meteorological Center 500 mb geopotential height data. The 
objective tracking results are compared to Sanders' ( 1988) climatology of mobile troughs on 
the 552 dam contour. The objective method was shown to be more consistent and accurate 
than Sanders' subjective method, and therefore, determined to be superior in tracking mid­
tropospheric mobile troughs. The mean lifespan of troughs over the 20-year dataset was 5.3 days 
and the maximum lifespan was 44 days. The geographical shape of the trough genesis and 
termination regions are associated with the orography. The three preferred genesis regions are 
north-central North America, the Mediterranean Sea, and southeast Asia. The three preferred 
termination regions are the extreme eastern Pacific Ocean, the Mediterranean Sea, and 
southwest Asia. Trough genesis regions tend to be well upstream of major areas of wintertime 
surface cyclogenesis. 

1. Introduction 

When one examines midlatitude height or pres­
sure fields, one finds a tendency for closed contours 
at the surface and open, wavy contours near the jet 
stream level. Synoptic meteorologists use the terms 
"short wave" and "long wave" to categorize the 
wave properties. Petterssen (1956, p. 138) stated: 
"In typical cases one finds about four to five major 
waves around the hemisphere and these are called 
the long waves, or Rossby waves, after Rossby 
who first investigated their principal properties. 
Superimposed upon these long waves one finds 
shorter waves (often of quite small amplitudes) 
traveling through the slowly moving train of long 
waves." Long waves are quasi-stationary, while 
short waves are mobile. 

The study of mobile troughs is motivated by 
their abundance in the atmosphere and their 
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relationship to cyclogenesis. Petterssen ( 1955) 
noted that cyclogenesis occurs when an area of 
upper-level positive (cyclonic) vorticity advection 
associated with a pre-existing trough becomes 
superimposed over a low-level baroclinic zone. 
Petterssen and Smebye ( 1971 ) called this form of 
cyclogenesis "Type B" to distinguish it from the 
traditional description of an instability growing 
simultaneously from small amplitude at upper 
and lower levels (Type A). Sanders (1986) and 
others have found that Type B cyclogenesis is 
predominant, and even the existence of Type A 
cyclogenesis is questioned by some. 

Despite the crucial role played by upper-level 
mobile troughs in cyclogenesis, few have studied 
the observed development and maintenance of 
mobile troughs. The only published synoptic 
climatology of upper-level mobile troughs in the 
northern hemisphere was by Sanders ( 1988, 
hereafter S88 ), who subjectively tracked bends in 
the 500 mb 552 dam geopotential height contour. 
He found that the median life span of mobile 
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