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[u] vs. p from NCEP reanalysis: DJF mean, JJA mean  
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Sub-tropical jets are present in 
both hemispheres. 

The vertical wind shear is 
maximum at those latitudes 
where d[T]/dy is most negative 
(thermal wind relationship) 

The jets shift poleward in 
summer, equatorward in winter 

Note the easterlies in the 
tropics. Since the surface wind 
acts as a stress on the surface, 
the distribution of  surface 
easterlies and westerlies is 
connected to the angular 
momentum budget of  the 
earth-atmosphere system. 
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1 Quasi-geostrophic potential vorticity

The meridional gradient of potential vorticity in quasi-geostrophic
dynamics is:
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where µ is the sine of latitude, φ latitude, Ω the rotation frequency
of the earth about its axis, a the earth’s radius, P = p/p0, and

Z = H log

�
p0
p

�
with H = 10 km, and p0 = 1000 hPa. The static

stability S is:

S =
d[T ]

dZ
+
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where R is the gas constant and Cp the specific heat of air at constant
pressure.
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200 hPa u-wind  NCEP reanalysis. DJF mean; JJA mean  
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Broader maxima 
(jets) in SH 
winter 
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Baroclinic Transient Fluctuations 
(periods of  2-10 days) 
“Storm Tracks” 

300 hPa filtered v-wind variance gives one indication 
of  where baroclinic activity is the strongest. 

In NH winter, see strong activity downstream and 
poleward of  maximum shear. (In SH there we see no 
correspondence between longitude of  maximum 
baroclinic activity and longitude of  maximum u). 

Measured by focus on fluctuations with time scales of  
2 - 10 days: 

 - For each point and each winter (or summer), 
remove signalof  the annual cycle in meridional wind v. 

 - Apply digital filter to anomalies to retain only 
periods of  2 to 10 days (approximately). 

 - Compute variance of  filtered anomalies for 
each of  18 winters: 1981/82 - 1998/99 from NCEP 
reanalysis (or 18 summers: 1982-1999). 

 - Average variance map over 18 seasons 
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Baroclinic Transient Fluctuations: 
Their role in the general circulation. 
Meridional transport of  sensible heat   

850 hPa covariance between filtered v-wind and 
temperature T gives another indication of  where 
baroclinic activity is the strongest. This shows a major 
contribution to the poleward flux of  sensible 
(thermodynamic) heat by the transient eddies. 

Units: m/sec oK 
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Baroclinic Transient Fluctuations: 
Their role in the general circulation. 
Meridional transport of  moisture 

850 hPa covariance between filtered v-wind and 
moisture q gives an alternate indication of  where 
baroclinic activity is the strongest. Compared to the 
heat flux, the maxima are further equatorward. Please 
note the continental extensions of  the maximum flux 
over Asia and especially eastern North America. 

Units: m/sec x g/kg 
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[q] vs. p from NCEP reanalysis: DJF mean, JJA mean  

Units: g (water) 
per kg (air) 
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