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I. Introduction
Starting from the surface distribution of

pressure and temperature S. N. Sen I calcu
Ia tcd the density distribution on the surface
of the ea rth a nd by proceeding further ,
calculated the upper air densities for the
summer by using the mean temperature
lapse rates in the various layers of the
atmosphere. His calculation extended upto
12 km and he found out th at the -density
of air in the neigh bourhood of B km is nearly
constant throughout the year all over the
globe.

Napier Shaw > has sta ted that a t the level
of the 8th kilometre, the density is normall y
constant all the year round and apparently
uniform all over the wor ld with a notable
exception at Agra , J une to November.
His remarks were based on the data of a
limited number of stations which extended
mainly upto 10 km .

An investigation into the density distribu
tion has been undertaken ,vith a view to
examine these remarks.

Th e sources of the upper air data have
been given at the end. For northern
Hemisphere, summer data have been taken
as mean of J uly and August data and those
for winter as mean of December, January
and February. The only southern Hemis
phere sta tion is Batavia and for it summer
has been taken to be mean of December,
January and February and winter as mean
of July and August.

1 . Method of calcu lade n

The densities have been ca lcula ted by
using the formula P=p/RTo in the usual
not ation. Virtual temperature corrections
smaller th an 0 . 2°C are neglected . The value
of the gas consta nt used is R=0.28704 X (0'
ergs/degree which has been adopted
by 1.:>1. 0 . Density dat a for Indian and
Pakistan stations for summer and winter
arc given under Tables I and 2. The data

for American , British and a few other
foreign stations for summ er and winter are
given under T ables 3 a nd 4. Normal
monthly densities at Indian and Pakistan
stations for 7, 8, 9 and 10 gkm are given
in Table 5.

Curves giving the d istribution of pressure
a nd density with heig ht over differe nt
latitudes are shown in the two diagrams
one for the northern summer and the
othe r for the nor thern winte r ( Fig. I ) .
T he tropopause shown are the ge nerally
acce pted winter and summer tropopause
positions. It can be easily seen from
the diagrams that the density in the
neighbourhood of the 8th km varies
little over the glo be during the winter a nd
in summer it varies little north of latitude
40° N. ' Vithin the tropics the variation of
density nea r the 8th km with lat itud e and
from season to season appears to be appreci..
a ble. V. Bjerknes' has a lso drawn similar
diagrams-one for the mon th of February
and the other for August representative of
winter and summer conditions respectively.
Instead of isopycnics he has drawn isosteres,
His diagram is based on the data of four
stations only vk. Batavia, Agra, Pavia and
Pawlowsk. The curves are in general
agreement.

Th e existence of this isopycnic level over
the wh ole globe and all the year round was
first discovered by Wagner' .

Assuming that surface pressure and lapse
ra te of temperature in the atmosphere are
uniform, Gold' has shown that the height
of the isopycnic level should be about 8 km.

U pto a height of 8-10 gkm, th e densities
at all latitudes, level for level, are greater
in winter than in summer. Above this
level there is a reversal i.e., the densities
in summer are greater than those in winter.

The seasonal variat ion in temperature
extends up to 8-10 gkm a nd seems to be the
contro lling fac tor. Above 8· 10 gkm,






















