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Temperature inversions and stable layers
near ground over India
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ABSTR.\CT. Chango in &ir te mpe ra t ure with alti tude in the IOWNl la,Yf'f8 of tbe atmosphere if! an important
can~idcr.lotion in tho Incidence of air pollution. The paper Jrivf'R b~i(' information on gro und ineerelone including
leothermal leyere and th ose with lapse ru.1C8 Il""" than 2°C/km near the ground utilising daily eediosonde data of
16 Indian RtAtion fl.

Tho Irequeucy of ground inversions over t lillia south of latitude 18°N ill vrry low &I eompered to the northern
st.tiolls. Tho grou nd inversions form noarfy a uaily feat ure at almos t all tho nort hern eta t ione during tho mont h!
November to Fcbr nery . The Irequeney incfMJK>8 vcry considerably by inducting under ground inv('reioD8 . laJ"f'fI
which arc iMOUwrmO\1 or heve a lapse rate lAM t ha n 2uC/km. Tho most frequent thlekneee of gro und inversion jM
in the rangf" of 201·MlO metres. Lepso ri\t,(\tI Hf thrt order of 1 to IO°C/km aro observed on 50 per (lent of the
occaalona over the northern paft s M tho count ry, Over the sout he-rn part A, however, t hle pr-rccnt nge ill hil:lwr
and is of t he order of So').

•

r . Introduction

Certain weather conditions play an import ant
role in the air pollution problem. The change in air
temperature with altit ude in the lowest layers of
the atmosphere is an important consideration in
the incidence of air pollution.

The vertical distribution of temperature vnries
widely from time to t ime under different weather
situations. When the temperature decreases
sharply with height there could be considerable
mixing in the atmosphere,

When a marked increase of air temperature is
noti ced with height at lower levels of th e atmos­
phere knownotherwise as a temperature inversion,
air tends to stagnate. Stable layers include inver­
sions, isotbermals and layers where lapse rate is
less than 2°Cflan.

2. Data

Temperature inversions and other stable layers
near the ground utilising daily radiosonde data
of 15 stations in India for the five-year period
1965-69and of one station (Amritsar) for the period
1957-60 have been tabulated from the original
te phigrams. These data have been analysed and
the main features of ground inversions and stable
layers are presented in this paper. In the present
study, the all8lysis is confined to the layer 1 km
above gr01md.

3. Ground Inven tons

To fnoilitate analysis of the frequency of ground
inversions, their thickness and lapse rates, and to
get an idea of persistence, ta bles have been pre­
pared. Tables I to 6 are based on observations
made at 00 GMT (0530 hours 1ST). Table 7
pertains to inversions at 12 GMT (1730 hours
1ST).

Fig. I shows the frequency distribution of
ground inversions in the morning all over the coun­
try. Fig. 2 picterially represents the persistence
of ground inversions at consecut ive hours of ob­
rervat ions over New Delhi, Calcutta, Bombay
and Madras (1960-61).

A striking feature 8 S may be seen from Fig. 1
is t hat the frequenoy of ground inversions south
of Lat. 18"N is generally very low as compared
to the northern stat ions except during July and
August•

Srinagar situated at the northern-most latitude
(M005'N) shows very low frequenoy of ground
inversions amongst the northern stat ions mainly
because the stat ion comes under the influence ofthe
western disturbances for a longer period in a year.
These values have not been taken inti! account
while preparing the isolines in Fig. 1. .
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