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Effect of nuclear explosions on the atmospheric potential
gradient near the ground

K. S. AGARWALA
.lleteorologim l Office, ,Yflr Delh i

(Received 9 .llu rch 196.J)
AUSTH.ACT. [ II this pap"'rthe avetluble da ta fura t mos pheric pot entlu l gradient ncar th e ground for

Cole be (Hum"",)') and Pooue he ve been st ud ied and d iscussed with re fer ence to tho gruund depositio n
levels of mixed fission product s with a vie w to find mit possible va ria t ion of the etmoephe ric pote ntia l
gradient 011 acco unt of nucl ear ex pillsiulls . It ls seen thal there it> IlU secula r chan ge in t ill' anuospherl c
potential gradient due tn nuel eur expl·lI;ionll. ..\oM evidence in reepe ct of Indian Ilta tinnl'! is in dieeg ree mc ut
with that in respect of certain !ltntiulli'I i ll Europe. further investigation uf the problem 011 a world -wide
beals is uecesee rv.

1. Introduction
The possible variati on of the atmospheric

potential gradient on account of nuclear
explosions hils heen studied by R numb er of
workers such as Harris (1955), Pierce (1957)
and Stewart (19liO). Harris (1955) compared
the records of atmospheric potential gra­
dient from the Tucson ) Iagnetic Observatory
with records uf the deposition of atomic
debris 0 11 the gl'OlJlld following the Nevada
test s und found that. the observed changes
were nut inconsisten t with values computed
from theoreti cal considerations. Luter,
studies mad e by Pierce (1957) showed t hat
there wa s st rik ing decrease ill the fine
weather potential gradient measured at
Eskd alcmuir from about 1951 upto 1956,
t he latest yea r for which resul ts were th en
available. Subsequent ly , values of atm osphe­
ric potential grndieu t upto the ellel of 195M
at three sta t ions in U.K., ciz., Lerwick,
Eskdalemui r and Kew together with values
from t\..'o Portuguese observato ries, Lisbon
and Oporto , have been discussed by Stewart
(1960) and he has found tbat t here is " I! ",''', ­
ualdecrease in the values compared to previ ous
years except at Kcw where th ere was no
significant change; this has been explained
as due to the increased conducti vity of uir
ncar the ground as a result of the deposition
of fission product s uu t he ground.

2. Data utilisedand their discussion
I n the present note this problem has been

examined with reference to th e avai lable
data for atmospheric potenti al gradient near
the ground for two Indian stat ions, viz .,
Cola ba (Bombay ) lind Poena. An increase
in the ionisation near the ground caused
by fission products from nuclear explosions
will increase the conductiv ity of the air HIllI

lower the potential gradient ill the lower
nunosplu-re. Vohra and his associates (1960)
have studied the ground depositi on of fission
products fWIIl nuclear test explosions
at different sampling sta t ions ill Indi a for
the period 195G- [)H. One of these sampling
statio ns was Bombay. Tab le 1 gives th e
ground depo siti on levels of mix ed fission
products for Bombay for 195u- 09 obta ined
by th em .

III th is table, t he yearl y potential gra dient
values of selected " quiet" days based 0 11

th e departmen tal records obtained at th e
CoI..ba Observat ory. Bombay, ha ve also
been shown. It will be seen from t his table
th at while the deposit ion data at Bombay
show increase ill rad io-act ivity followin g the
atomic tests, the atmospheric potential
graJie nt values near the ground for the cor­
responding years do not indicate any re­
lutiouship or secula r variation due to IlU­

clear explosions .

The yea rly potenti al grad ient values re­
cordell lit Colulm und Poona Observatories
for some yea rn are' gi ven in Table 2.




