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ABSTRACT 

The formation of a blocking anticyclone over the North Atlantic has been examined over its 
entire life-cycle using the Zwack-Okossi (Z-0) equation as the diagnostic tool. This blocking 
anticyclone occurred in late October and early November of 1985. The data used were provided 
by the NASA Goddard Laboratory for Atmospheres on a global 2.0° latitude by 2.5° longitude 
grid. The horizontal distribution of the atmospheric forcing mechanisms that were important to 
500 mb block formation, maintenance and decay were examined. A scale-partitioned form of the 
Z-0 equation was then used to examine the relative importance of forcing on the planetary and 
synoptic scales, and their interactions. As seen in previous studies, the results presented here 
show that upper tropospheric anticyclonic vorticity advection was the most important con­
tributor to block formation and maintenance. However, adiabatic warming, and vorticity tilting 
were also important at various times during the block lifetime. In association with precursor 
surface cyclogenesis, the 300 mb jet streak in the downstream (upstream) from a long-wave 
trough (ridge) amplified significantly. This strengthening of the jet streak enhanced the anti­
cyclonic vorticity advection field that aided the amplification of a 500 mb short-wave ridge. The 
partitioned height tendency results demonstrate that the interactions between the planetary 
and synoptic-scale through vorticity advection was the most important contributor to block 
formation. Planetary-scale, synoptic-scale, and their interactions contributed weakly to the 
maintenance of the blocking anticyclone, with the advection of synoptic-scale vorticity by the 
planetary-scale flow playing a more important role. Planetary-scale decay of the long-wave ridge 
contributed to the demise of this blocking event. 

1. Introduction 

Blocking anticyclones are large-scale phenomena 
which can have profound impact on mid-latitude 
weather and climatic conditions not only over 
the regions in which they occur, but also over 
upstream and downstream areas as well (Rex, 
1950, 1951; Illari, 1984; Agayan and Mokhov, 
1989; Mokhov, 1993 ). The formation of blocking 
anticyclones has proven to be a difficult problem 
for both operational forecasting and for various 
forecast models (Simmons, 1986; Tibaldi and 
Molteni, 1990; Tracton, 1990; Tibaldi et al., 1993, 
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1994 ), even though their climatological behavior is 
well known (Rex, 1950; Triedl et al., 1981; Lejenas 
and Okland, 1983; Lupo and Smith, 1995). Many 
studies have shown the importance of large-scale 
forcing, such as long-wave baroclinic processes or 
topography, in block formation and maintenance 
(Charney and Devore, 1979; Sperenza, 1986; Dole, 
1986 ). Other studies have described the configu­
rations of and/or the interactions between long 
waves in blocked flows (Austin, 1980; Lejenas and 
Madden, 1992). In particular, a series of papers 
by Tung and Lindzen ( 1979) attempts to explain 
blocking as caused by the resonant amplification 
of large-scale planetary waves forced by those 
mechanisms named above. Mc Williams ( 1980) 












































