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Hypothesis about droughts and zonal cell over north
India during summer monsoon
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(Rere'red 18 February 1974)

AIJ..'iTRACT. The zonal cell over north IndiAduring normal summer monsoon end its IilhiCt MlilwArda durinp;
droughl8 proprntell by Pfsharoty on the anAI~ of tbc zonal cell in the equatoriaJ Pacific-Wo.lk(>r's 0011 dlecusecd
by Bjerknoe bee been crttioetly examined . It is shown that. coneldcring ta.ctd of the nature of the normal uioneoon
trough circulation and the aasocteted r"iural! die tributioll. temperaturell at the surface, norma l pressure distribution
end the Bress over which posit ive pressure anomalies occur, one cannot accept l-'i8haroty'. bypotheeie. It is &180
8hoWIl that there is no po8llibility of a 7.oual cell oyer tho oquetorial Indian OCCWl envtseged by Bjerknee, In the
clld~ remarks abou t the lowe r JDOJlSOOU trough end the upper easte rly circulation ba..ru been made.

•

r, Inlroductlon

As even OVOI' drought areas in India there ill

no significant decrease of t Lc tota l precipita ble
water below that of a norma l monsoon yoar,
one is tempted to infer that droughts nrc cvuscd
by n change in the dynamical conditions over the
area , a change from a general rising motion . to
a sinking motion over the area of drought during
the major port ion of the period J une to Septe mber.

On the basis of exis tence of a zonal cell over
equatorial Pacific, and assuming that the zonal
cell envisagcd hy Bjerkncs (1969) over the Pncific
is a Pl"' rcntly along the thermal eqnator (the googr­
apbioal ami thermal equato", bein~ in a~ollt the
same locat ion over the central Pacifi-) , P ishnroty
(1972) has !;ugg~st.etl existence of such 1\ zonal
cell over north Ind ia during normal monsoon
Y6.'\rro over longitudinal .Lelt 95~ ~o 6~oE . between
lat it udes 20° Bucl 28°N With t he nsmg all' limb over
t he eastern half and the sinking air limh over the
western half of the cell; the eastern half rising air
limb i~ rouglily over northeast India and the
wMtcrn half sinking air limb over west lhjalitball.
northwest Gujarat and Sind,i.e., over and around
tho dC~Cl't area in tilc north west of the subconti­
nent. DaK (1962) has " Iso stated that du ring
the normal monsoon, one h:\ ~ to infer indirectly,
"zonal cell roughly between Beng.il nnd Rajasthan,
with it . rising limb over northeast, I ndia (Assam­
Bengal ) and the sink ing limh over northwest
India (Rajasthan-Sintl).

P lshs roty (19;2) has also sta ted that d uring
the dr ought year. over I ndin, t he .zonal cell
ment ioned a bove might ho considered to have
heen diaplaced east wards hy abo ut 20 to 30
degrees of longitude, so that the sinking air limb
is over I nd in and. tho rising air limb over Burma
and I ndo-China. I n support of the latter argument
he has stated that drou ghts over north I ndia were
genera lly associated with excess ra infall over
I ndo-China, and ab ove normal pressuroH over
north I ndia. It is assu med hy Pisharoty that the
sinking air limb of the zonal vertical circulat ion
cell is associated with an above normal prcs.'iurc.
On the basis of this hypothesis, droughts
could be predicted, according to Pisharoty ,
about three weeks before if a lower value of the
sea-temperature 1Iy a couple of degrees below
the normal value is noticed over the north Bay
of Bengal in May-June. Considering that such
au eastward shift of the monsoon cell might
be associated with a simultaneous and similar
eastward displacement of the equatorial Pacific
zonal cell, one might notice above average sea­
temperatures in the equatoria l belt of th e Pacific
between longitudes l600E and 160oW. The
approxima te positions of the monsoon cell and
the Pacific cell along the therma l equator are
shown hy P isharoty in the figure given in his
paper (19; 2).

According to Bjerknes (1969), the Pacific
equatorial zoua l cell given in Fig. 8 of his paper
(also called ·W. lker circulation' cell} is the result
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