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The meridional transport of kinetic energy 
across latitude 4 per unit time and per unit 
pressure difference is given by 

x' = x - [x], Tk can be resolved into compo- 
nents as follows: 

[.I [U'V'I 

where u is the zonal wind speed, v is the merid- 
ional wind speed, a is the radius of the earth, 
g is the acceleration of gravity and the brackets 

2na cos 4 
g 

g 

T k I  = 

denote an average with respect to longitude, 
(cf., STARR 1948, and KAO 1954). If we let 

2na cos 4 [/ (u'2; 7 1  
Tkz = 

-I- LATITUDE 

Fig. I .  Average rate of poleward eddy transport of kinetic energy at 500 mb. The so- 
lid line denotes (Tk1 + Tk2) and the dashed line Tk2, the difference being TkI. w, 

S, and A denote the winter, summer, and annual averages,respectively. 
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Table I. Average rate of northward eddy transport of kinetic energy at 500 mb. A bar denotes the average 
and S (x) = + ~(7 - _re2) 'Is M-l/a the error of the average. M is  the number of independent data, which we 
have taken to be half the number of days, N .  Units are 10'~ ergs sec-'mb-'. Graphical representation 

is given in Figure I. 
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Since [v] cannot be estimated reliably with 
existing wind data it is not feasible to measure 
Tko. Tkr and Tk2 can be measured with some 
confidence using geostrophc winds. The results 
of such measurements, based on hemispheric 
500 mb data for each day of 1951, are summa- 
rized in Table I and Figure I in the form of 
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averages for the entire year, the winter half- 
year (November to April) and the summer half- 
year (May to October). The average meridio- 
nal convergence of kinetic energy, ck = aTk/a+, 
is given in Table 2 and Figure 2. 

Since Tk is a cubic function of the wind we 
should expect that measurements at 500 mb, 

Fig. 2. Average convergencey of kinetic energy at so0 mb. The solid line denotes 
(c,, +ck2) and the dashed line ckz, the difference being Ckr. W, S, and A de- 

note the winter, summer, and annual averages, respectively. 
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Table 2. Average meridional convergence of kinetic energy, Z,,=2TaT,lad. Units are 1 0 ' ~  ergr rec-' 
mb-' deg. lat-I. Graphical representation is given in Figure 2. 

I 20 I 25 I 30 I 35 

annual.  . . . . . . , 
(C,, + C,,) winter . . . . . . . . 

summer. . . . . . . 
annual. . . . . . . . 
winter . . . . . . . . 
summer. . . . . . . 

- 
kz 

- I7 
- 27 
-7 

+ 6  

+ I3 
- 2  - 

- 35 
- 63 
- 6  - 

- 1  

- 5  
fq 

- 5 4  - 1 3  

- 2 5  - 1 7  
- 8 4  - 8 

where the wind s eeds are somewhat less than 

over the entire depth of the atmosphere This 
is in agreement with the results reported by 
MNTZ (1955), PISHAROTY (1955) and PALMBN, 
RIEHL and VUORELA (1958), who discuss multi- 
level geostrophic computations of (Tk I i Tk2) 
for a four month period. 

The transports of kinetic energy can be 
viewed as manifestations of the non-linear proc- 
esses whereby energy is exchanged between 
harmonic components of the flow (cf., SALTZ- 
MAN and FLEISHER 1960). In lower latitudes 
transports involving interactions between the 
mean zonal current and the eddies, as measured 
by Tk I ,  are more effective than those involving 

at jet stream leve P s, underestimate the average 
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the interactions between the eddies, as meas- 
ured by Tk.. The reverse is true in higher lati- 
tudes. 

The largest transports occur between 30' N 
and 50' N, leading to an average convergence 
of kinetic energy into the polar cap north of 
40' N of the order of 1018 ergs sec-1 mb-1. This 
is the same as the order of the eddy generation 
of kinetic energy within the cap measured by 
Q-00" 

[o'a'] d 4  (o = dp/dt, and a = .S~ 
6 - 40" 

specific volume: see WHITE and SALTZMAN 
1956, SALTZMAN and FLEISHER 1959, and WIIN- 
NIELSEN 1959). 
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