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Downward transport of ice-forming
aerosols from the stratosphere

1'. SATYA~[URTY and Bu. V. R.UIANA ~IU[nY

InRlilltle of Tropical MfleQTo!<Jgy, Poona

(Rece;,,<,l 27 July 19711)

, AB.'?fRA(.'T. Th e p< ibih ty ura.~·iatioll or the obl"l:-rnd i ll(,rt~" at tho ground in th e coueenrretfon or the
l ce-fornu n~ &(',roflOld~' I t~ lh~ phenom enon ~f lhfl 8trat08llherie mass trllD"lk,tt downwards bas been ill\·('stigl\t.ftl.Tbo
l\tud.v. "',hleh III quaht~t.I\:t", In nature. halt ind icated ~ hat,,t ra~l!'pott tlw.lmwanJll from the 8lraf()lll'hcre of lco-fon nlng
eeroeoleie a stro ng pootIlJ1lllhty. lt also euggeeted, hi impli ce t jon , tha t till' at re toephere could 00 rich in Ice uuelci.

1 . Introduction

The sources of origin considered of t he nat ural
ice-fonuing aerosols art.' Il11Uly and diverse, e.q.,
land (Price and Pales 1961), Se<\ (Battan anti Hiter ,
1960), Htra toHphere (Bigg ami ~Iiles 19ft3) li nd
extn,-terre-Ht rial (Maruyama und Kitagawa Inlii) .
The influence of lane} and or ocean on the icc
forming ae rosola, as ~aggcKted by measurements
of the uerosols at a few plnces 1Jl India , has been
di scussed (Ka poor et "I. 1969). AnalYHis of measure
menta, made a t Delhi (I..at, '.l8° 35'N , Long , j j Q

12', 216 m " .s, 1.) du ring 1962-63, has pointen
out that part of the i ce-fonning ae rosols measured
in the region could sometim es he also of strato
spheric origin (Rsuiaua )[urty el "I. 196i), hut
the fe.'\ture indicated has not been examined in
detail d ue to \,,\ ucity of data. A. measurement s
for a further period of one year have since become
nvnilab le for Delhi, it is now proposed to examine
more fully, with all the available data , whether
there could hove occurred in the region downward
mass t ransport from the st ra tos phere (Reed and
Dani elsen 1959and Staley 1962) on those occasion,
when anomalies had been noti ced in the concen
trntion of th e ice-forming aerosols mea sured at
the ground. The analysis made aed the results
obtained nrc presented and discussed.

2, Data

Daily concentration of ice-forming nuclei (aero
sols), ac tive at - 15Q C, as obtained, in the after
noon .hours (around 1430 1ST), by the millipore
technique of measurement, is ava ilable for Delhi
from March 1962 to ~lay 1963 and from Oetohcr
19ft4 to Mareh 1966. Considering that th e cflect
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of nuclei Iran..sport from t he stra tosphere, if any
will be reflected ill the measurements made on oc-:
caaions of ice nuclei burst (days of unusually large
ice nuclei concentrat ion in the air), suc h occasions
as have been indic ated by the ice nuclei <lata,
accord ing to the criterion laid down, hnve hcen
taken into account. Also) keeping in view that
OCC<l.SiOIL'i associated with signific.\Jlt increases
in the t otu l amount of a tmospheric ozone arc
representative of the stratospheric-tropospheric
interaction in the region [accordi ng to Uc(,O( I
1950, about one-third of the change noti ced in t he
tota l ozone was due to vertical transport in the
midd le latitudes of th e northern hemisphere and
according to Kulkarni 1963, it was bet ween one 
th ird ami one-half of the total change ill the mid, lIe
latitude. of the southern hemisphere], and also
like-wise, that occasions associated with increase."
in radioactive fallout are an ind ication of the
downward mass t ransport from the stratosphere
(Libby anti Palmer 1960), the data for Delhi of
total ·ozone and of airborne fullout beta-activity
as availab le from published measurements by the
Ind ia ) Ieteorologiesl Departtueut ami by the Ato
mic Energy Establishment, Trombny, respectively
have been considered. The fallout data used have
not been rime-corrected. Further, ali it ....s known
that direct exchange of air between the strn tos,
phere and troposphere could take plaee on occa
sions when the t ropopau se becomes difficult to be
located (Kroening and Key (962), t he t rope
I,~use data for Delhi as obtained from published
report.. of t he India ~Jeteorologic:\1 Del"rtm ent
for the 0530 1ST have been taken into account
for tbc porpose of classifying the tropopause in




















