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AnST RACT. Radioactivit y released hy the Chi nese at mos phe ric nuclea r lcMo; has peen used ns
;1 tracer to esti mat e tra vel times on a glohal scale. It is found that the tra vel time estimates 10 Ja pa n
h u m th e Ch inese tes ting site 1.01" Nor t4U dcg, N, 1)0 deg. E>. given by the au thor.. arc in ).;tl lH .l agree 
me nt wi th the Japa nese data . T he tr a vel ti mes of the debris to dis tant location.. a.. well a'i the patteru
of radioact ivit y distr ibuti ons at gro und level stati ons in Japan arc bot h found In he dependen t O il the
1"',1111 or the ra d -oactivc c lo ud ill the in it ia l stages . The upper airs trea m tra jecto ries co mputed ill two
cnses to trace the path of the cloud arc also presen ted ,
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I . In lrod uclion

Radi oactive mate rial s re leased into the atmos phe re
during nucl ear ex plosions have 'been used as tracers,
to study the movem ent of air masses and travel times
o n the glohal scale ( Rangurajun & Gopalakrish na n
19 75. Ran garajan 198 1). T ravel time of radioactive
debris to di fTcrc nl locat io ns depend on the prevailing
meteorological co nd itions at the fmc of deton ation of
the homh. The travel tme depends also o n the hc .glu
of sta bilisat ion o f the radioacivc cloud. which, in tu rn
dep ends o n the power a nd alti tud e of detona tion of the
bomb ( Pete rso n 19 70 ) . T hu s. the radioactive clo ud
from a low yicld sur face burst will stubil's c in the
troposph ere, wh ile major portion of the radioactive
de bris is car ried to the strato sphere in th e ca se of a
H-bomb with yield in the meg aIo n raoge. T he ",d'm,c
live debr is in the troposp here is usually dispersed hy
the prevailing wesle rlies an d is preferentially dcposi te£!
o n th e grOund in the latilude ba nd of Ihe ex plosion sile .
The slra losphe ric debris gelS into Ihe troposphere large
ly through Ihe ·tro po pause gaps' during Ihe spring
seaso n. On ce in the tropos phere. the debris reac hes thc
ground level by usual circul",ion and de pos ilion
pallerns,

In Ihis papcr. a few es lima les of Ihe Iravel timcs
of Ihe n,dioaclive debri s from the Ch inese Icsli ng sile at
Lop Nor 10 Japan arc pre scnted . These Iravel limo eSli-

mutcx life derived from the dat es o f first detectio n
of fresh radi oacti vity fro m ' he test by mean s of swipe
samples co llected from commercial aircratts ny;ng:
fro m J ap an 10 Bom bay. The parh of the radioac tive
cloud ha s also bee n ded uced fro m the uppe r airstream
trajectories for two Chinese tests. Thc ob served changes
in (he co urse of the radioactive debris 's con firmed hy
the upper airsream trajecto ries in the...c casc s, T he
dtlcrcnccs :n the dis tribut ion pattern of the ground
level rad' oact ivity a t Jupanc -c stat ions urc a' so uu ribu t
cd to the cha nce of clo ud path in th': ini tia l q ac cs .
Th' s typ e of study over a numlcr of nuclear tcst -, pro
v'dc, general informa tion on t ravel rime, o f po llu tants
around the globe in the latitude band of the source.
ranee of varia tion s possible und er specia l meteorolo
gical conditio ns and extent of d iffusion anti disp . rs'on
of the source. if largc scale o hsc rvat:o n c;m be carried
out on global scale.

2, Sample ('oUr-ciion and lInal)\i~ I)mcl"durc~

rollowing Ihe annou nce me nt o f a nuclear lest by
China, swipe samples \....crc co llecled fro m co mmercia l
uirc rafts reaching Bom hay from Tok~ o. Jap;m. Th ese
sa mples wcr e o btaincd hy swip'l1l!. the dc pnsi ted d ust
o n the e xposed surface of the cn~l n l' cover... of the air
craft. Colton woo l soaked in o rganic dClerg;:n!s. wa o;
used for swiping the exposcd surface. ror a given type
of aircraft. the a rea of swiping wa s kept con~1ant to
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