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ABSTRACr. The paper deals with Ihe mo men tum transport and tem perature grad ient or the middle
atmos phere ove r Balasore and SHAR and their seasonal variation. , Weekly RH·200 rocket da ta (or the period
1979- 1984 over Balasore and 1979-1982 over SH AR were used to estimate the angular momentum transport and
temperat ure gradient. The results indicated thai the convergenceof the westerly momentum br the mean motion
towards theequator during post monsoon to pre-monsoon through winter restricted the penetration of the summer
hemisphericeas terlies into the winter hemisphere in the lower mesospheric region. During the monsoo n, south
ward eddy transport maintained the mescspheric easterly jet core located polewardof theequator. The temperature
gradient and the wind shear analysis ..hewed the barotropic nature of the lower stra tosphere thro ughout the year
over tropical Indian region.
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I. InlrOOUC'l ton

Investigation of the middle atmosphere over Ind ia
sta rted with the advent of M·I OO rocket launchi ng
from Thumba (8°32' N. 76°51' E). During Mon ex 1979.
additiona l rock et lau nching bega n from Balasore (21°
31' N. 86° 56'E) wit h RH · 200 roc ket. thou gh it only
provides the wind data .

Using global data many observatio nal studies have
been carried out on momentum transport and tempera
tu re st ructure of middle atmos phere, Notable a mo ng
them are Newell ( 1963, 68) and Murgat royd ( 1965.1969).
Over the Ind ian region . these studies have not att racted
muc h att entio n probably du e to the no n-availability of
middle atmospheric data, Using M-200 roc ket data of
T humba for the period December 1970 to December
1972. Raja Rao a nd Jayanthi (1975) calc ulated the eddy
momentum in conn ect ion with the maintenance of
stratospheric ea sterl y jet at a height of 35 km ov er
t ropics. They sho wed th at stra tos phe ric eas terly
jet exists over the tropical Indian reg ion th roughou t the
year a nd is maint ain ed by southward tra nsport of
the easterly edd y an ~ular momentum,

Since no temperatu re data arc avai lable o ver Balasore
tempe rature struc tu re of th e middl e a tmosphere over
this part of the trop ical region co uld not be much
exami ned . Dash (198 1). however, used Balaso re da ta
and calculated m eridional tem peratu re gradient as
de rived fro m thermal wind equation , His study concerned
temperature gradi ent change associated with mon soo n '
depression over northeast Bay. He fo und that th e
monsoon depre ssion field nort h of Balaso re is co lder a nd
south is warm er, However. Murgatroyd ( 1969) point ed
out that in summer, the equatorial stratos phere is
colde r than the pola r stratosphere.

In the present paper, an attemp t has been made to
estimate seaso nal variatio ns in the mom entu m transport
and tem perature gra die nt of th e middle atmos phere over
Balasore and SitA R ( 13'07'N. 80020' E).

2, Da'a u\ed and melho:l or 11u b si"

Weekly zo na l a nd meridional wind da ta ove r Balaso r e
fort he period 1979-1984 an d ove r SH A,R for the per iod
1979-82 fo r th e he ight 25 to 60 km a re utilised for th e
st udy. T he rocket data have been suppleme nted bv the
ba lloon da ta in \Ij~ he ight ran ge 20 to 24 krn. .. . . .
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