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ADSTRACT. ElirLfllu>n'l! equat ion of qUlllli.ab. ti c bal ance bM been rc-derir..cd in a more suitable
frame of co.onliuah.,. an d, by making ccrtR.iullimpli fyi ng eaeumpriona, rendered into B form which
ICTUlKit~e1rMt;ily to Rolution by rclox ation. The differentiAl equat ion th us obta ined iR solved for ex­
tended IIIlUlOt'S of heRt nnd momentum Rimilnr to thn..e actualty oncouuten-d in the tr op osphere. Tho
l"6>'ults sho w a.mean meridiona l ci rcule t ion consisting of n IIt tonl( direct. ('('II in low l"tituf!('1\ and n wr-uk
Indi rect (' £>I\ in middle lat itudes.

In Seetinn :1 of the paper, stsrtfng from th e lden thl.t tho moan meridiona l ci rculat ion is spll t up
into cell" end mak ing 11110 of th e valu es of the strengt h o f th e ciren letfon deduced by Tucker und .1finh:,
th e sources 1\1111 lI illk14 of heat and momen tum neoossarv to maintain RlIUh menu moti on ure eval uat ed.
Further , an at tempt iR marie to infer wbat the character o f edd y motion in t he merid ional plene IUUl
to 00 in order to Rut ill()' balance requirement s.

1. Introduction

In the atmosphere we have a self-mainta in­
ing system which. is accomplishing transport
of momentum and heat in a rather interestin g
manner. \resterly nnb'1.ilar momentum is
continually picked up from the surface of the
earth in low latitudes and transferred to the
eart h in middle latit udes, while the momen­
tu m at any particular place (considering the
temporal mean over long periods) remains
sensibly constant. Sim ilarly. heat is trans­
ported from low levels and latitudes to high
levels and lati tudes in such a manner that
heat balance is maintai ned everywhere, i.e.,
the 10 88 of heat dne to radiati on is exactly
made good hy the release of latent heat and
t ransport of sensible heat due to air motion .

(Here, air motion includ es any mean circula­
tion as well as eddy motion, and any conver­
sion of potenti al energy into thermal energ)'
or vice t'trsa by vertical moti on is taken into
account ). The general circulat ion uf the
atmosphere has, thus, to sat isfy certa in
integral requirements which may be formu­
lated in terms of the balances not only uf
angular momentum and energy, but also of
mass, water content and other properti es,

A simplified explanation of th e working of
the atmospheric system which finds more or
less general acceptance at the present time
is as follows. A consideration of the radia­
tion field of the eart h and atmosphere as a
system leads us to suppose that air tends to
move upwards and poleward s from reg ions




















































